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most current annual statistical parameters of pressure-height, tempera- 
ture, and relative humidity for the constant pressure levels from 0 to 
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SlftMARY 


The reference atmosphere established by this study is based on the 
most current annual statistical parameters of pressure-height, tempera- 
ture, and relative humidity for the constant pressure levels from 0 to 
28 km altitude and on a defined temperature versus altitude relationship 
from 28 to 90 km altitude. It is also extended to 700 km altitude by 
the technique given in the U. S. Standard Atmosphere, 1962 with latitude 
adjustments so that it is directly applicable to Cape Kennedy. This tech- 
nique was refined by simplification of the expression for geopotential 
height. Computed values of pressure, kinetic temperature, virtual tempera 
ture, molecular temperature, density, coefficient of viscosity, kinematic 
viscosity, speed of sound, molecular weight, pressure ratio, density ratio 
viscosity ratio, and pressure difference are tabulated from 0 to 700 km 
altitude. 


SECTION I. INTRODUCTION 


The need for realistic atmospheric models derived from the best 
available information has been recognized. It is also imperative that 
models be revised or up-dated as better information becomes available. 

In 1961, a reference atmosphere (TN D-595) [ 1 ] was developed for 
Patrick Air Force Base, Florida. It is based on annual median values 
of geopotential height, temperature, and relative humidity for the 
standard pressure levels from 0 to 28 km altitude, and is extended to 
U1 km altitude by use of extrapolated temperature versus pressure values 
from the ARDC, 1959 Model Atmosphere. 

Improvements ir. accuracy and frequency of atmospheric measurements 
have rapidly advanced knowledge of the structure of the atmosphere and 
have led to the publication of the U. S. Standard Atmosphere, 1962 C 2 J and 
the Atlantic Missile Range Atmosphere for Cape Kennedy, Florida (IRIG 


104-63) [3]. The atmosphere defined by the IRIG Reference Atmosphere 
for Cape Kennedy is also based on median values of thermodynamic 
quantities for the standard pressure levels (see Table I). These 
median values differ slightly from those used in TN D-595 because they 
are based on a larger number of observations. However, a rigid com- 
parison shows the respective computed quantities that define these two 
atmospheres to have maximum relative differences of 0.07 percent in 
temperatures, 0.5 percent in pressures, and 0.4 percent in densities, 
and an average relative difference of only 0.3 percent. 

Therefore, as the atmosphere defined by TN D-595 was revised by 
the IRIG Reference Atmosphere for Cape Kennedy, the purpose of this 
report is not to reviee, but to extend the definition of the Reference 
Atmosphere for Patrick Air Force Base (Cape Kennedy), Florida. In this 
report, the reference atmosphere is defined to 90 km and extended to 
700 km. 


SECTION II. DETERMINATION OF A REFERENCE ATMOSPHERE FOR CAPE KENNEDY, 

FLORIDA 


A. DEFINITION 

The reference atmosphere established by this report is defined 
by -tomputed values of pressure, kinetic temperature, virtual temperature, 
molecular temperature, density, coefficient of viscosity, kinematic vis- 
cosity, speed of sound, molecular weight, pressure ratio, density ratio, 
viscosity ratio, and pressure difference. In general, these parameters 
are tabulated for each 250-meter interval from 0 to 90 km altitude, each 
1,000-meter interval from 90 to 300 km altitude, and each 2,000-meter 
interval from 300 to 700 km altitude. However, kinematic viscosity and 
kinetic temperature are computed from 0 to 90 km altitude only, virtual 
temperature becomes the same as kinetic temperature above the moisture 
layer (10,832.1 meters altitude), and molecular temperature is computed 
from 90 to 700 km altitude only. 

B. PROCEDURE 

9 

1. Basic Data . The median values of various thermodynamic 
parameters, which were used as basic data in the IRIG Reference Atmos- 
phere for Cape Kennedy, are presented in Table I. These are also the 
basic data used in deriving the atmosphere defined by this report for 
the altitude region from 0 to 28 km. The median values of geopotan- 
tiai height, density, and temperature were computed from frequency dis- 
tributions of each parameter for the standard pressure levels. Relative 
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■ I 


humidity median values were determined from the cumulative frequency 
corresponding to the class interval in which the median temperature 
occurred . 

Data for the altitude region from 28,000 to 83,004 meters are based 
on a defined temperature versus altitude relationship. Pressure data are 
obtained by first fitting a fifth degree empirical polynomial to the 
temperature versus geometric altitude curve and then performing the fol- 
lowing ste;-wise integration procedure. 


p i » < p i-i> «*P 


•8 0 M 0 4 t 
R* T' 


( 1 ) 


where 


A ♦ ■ ($ i - • an increment of geopotential height 

T - A q + + AgZ 3 + AjZ 3 + A 4 Z 4 + A^Z 6 (2) 


T' 


T 1 + T l-1 
2 


(The derived coefficients A Q ^ are listed in Table II, 

legs 4 and 5.) 

If gq, is the actual acceleration of .gravity at mean sea level at the given 
latitude 9, the geopotential neight $ may be computed as follows [ 4 ]: 


Z r 
" Z + r* ’ 


(3) 


where 


r* • 


2g<p 


\ dz 7 z-o 


3 


Z-0 


- 3.085462 x 10‘ 3 * * 6 * + 2.27 x 10‘® cos 2<p 

- 2 x 10~ 12 cos 4<p , 


and 


r' 


8cp ** 

9.8 


A relationship of pressure versus geometric altitude is now defined for 
the altitude region from 28,000 to 83,004 meters. 

For the altitude region from 83,004 to 90,000 meters, basic data for 
this report are taken from the U. S. Standard Atmosphere, 1962. The iso- 
thermal nature of this portion of the atmosphere facilitates a convenient 
place for the integration of data from the U. S. Standard Atmosphere, 

1962. Computations are made more representative of Cajfe Kennedy by recal- 
culating the geometric altitude from the geopotential height using the 
exact latitude. 

The atmosphere defined by this report is extended from 90 to - 700 km 
altitude by the technique given in the U. S. Standard Atmosphere, 1962 
with latitude adjustments so that it is directly applicable to Cape Ken- 
nedy, Florida. This technique was refined by simplification of the 
expression for geopotential height. 

2. Empirical Polynomials . The atmospheric parameters of pres- 
sure, virtual temperature, and kinetic temperature are computed by use 
of empirical polynomials from 0 to 83,004 meters altitude. The density 
is also computed in this manner from 0 to 28,000 meters. These empirical 
polynomials are formed by least square fits to the respective parameter 
versus altitude curves. In performing the curve fits, each curve is bro- 
ken into five legs and coefficients are derived. Therefore, these derived 
coefficients, as listed in Table II, are neither the same from equation 

to equation nor from leg to leg. The empirical curve fits are in agree- 
ment with the median values presented in Table I and generally display 
analytical continuity in the first and second derivatives. The second 
derivative, however, has discontinuities in the neighborhood of the end 
point of each leg. 

3. Derived Thermodynamic Quantities . The following section is 

given to explain the final computation of thermodynamic quantities listed 

in Table III. Analytical equations are also presented when applicable. 

Derived values of the coefficients (A Q ) are given in Table 

II. 
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a. Pressure 


(1) Altitude Region: 0 to 28,000 meters 


P - P exp (A + A Z + A Z 3 + A Z + A Z 4 + A Z 5 ) 

101 2 3 4 a 


( 4 ) 


where 


P x ■ 10.0 newtons cm" 3 . 


(2) Altitude Region: 28,000 to 83,004 meters 


P - g 0 x 10" 4 [exp (A q + A 1 Z + A 2 Z 3 + A 3 Z 3 + A 4 Z 4 + A^Z 6 )!. (5) 


(3) Altitude Region: 83,004 to 90,000 meters 

(a) Analytical Equation 


P = 


P b «xp 


g„ M 0 r' r* (Z - Z„) 

R* T. (r* + Z) (r* + Z. ) 


( 6 ) 


(b) Computational Equation 


P 


P b exp 


-1.373301523 x 10 13 (Z - Z fe ) 

T b (6344860 + Z) (6344860 + Z fe ) 


where 


P b ■ Pressure at base 

* Kinetic temperature at base 
■ Geometric altitude at base. 


(7) 
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(4) Altitude Region: 90,000 to 700,000 meters 

(a) Analytical Equation for l^ ^ 0 


Ln P » Ln P b + [ L. ** _] Ln T life 1. 

b L„, R* (r* + Z) (r* + Z b ) J T mb + L* (Z - Z b ) J 


( 8 ) 


(b) Computational Equation for Lg ^ 0 


Ln P « Ln P b + 


1.373301523 x 10 la 1 

Ln [" T ® b 

Lg (6344860 + Z) (6344860 + Z b ) 

I. T«b + L,. (Z - Z b ) 


(9) 


where 


T mb ■ Molecular temperature at base. 


If 


the analytical equation is the same as Equation (6) and the computational 
equation is the same as Equation (7). In this altitude region, however, 
molecular temperature (Tg^) is used instead of kinetic temperature (T b ) . 

b. Density 

(1) Altitude Region: 0 to 28,000 meters 


P - P x exp (A c + A l Z + A a Z a + A^Z® + A^Z 4 + A^Z 6 ), (10) 


where 


P x ■ Density at the 1000 mb level (1.16790729 kg m" a ). 
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(2) Altitude Region: 28,000 to 700,000 meters 

(a) Analytical Equation 


10 4 Mo P 
R* T_ 


(b) Computational Equation 


o * (0.3483676 x 10 2 ) 


T n * T from 28,000 to 90,000 meters altitude 
T n = T m from 90,000 to 700,000 meters altitude. 


c. Density Ratio 


(1) Altitude Region: 0 to 700,000 meters 


d. Pressure Ratio 


(1) Altitude Region: 0 to 700,000 meters 


e. Virtual Temperature 


(1) Altitude Region: 0 to 10,832.1 meters 


T* » A + AZ + AZ 2 + AZ 3 +AZ 4 +AZ 6 . 
o l a a 4 e 
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Virtual temperature is the same as kinetic temperature above 10,832.1 
meters altitude. 


f . Kinetic Temperature 

(1) Altitude Region: 0 to 83,004 meters 

T - A + AZ + AZ a +AZ s + A Z 4 + A 2f . (16) 

0 18 3 4 6 

(2) Altitude Region: 83,004 to 90,000 meters 


T - T b + Lr (Z - Z b ), 


(17) 


where 


temperature at base 

Altitude Region: 90,000 to 700,000 meters 

(18) 


g. Molecular Temperature 

(1) Altitude Region: 0 to 90,000 meters 

The molecular temperature is equal to the kinetic temperature in this 
altitude region, as the molecular weight is considered to be of the con- 
stant value Mq. 


Kinetic 

(3) 


M T, 


m 


Mo ‘ 


(2) Altitude Region: 90,000 to 700,000 


T m “ T mb + ^m < Z ‘ Z b>- 


(19) 


where 


T mb ■ Molecular temperature at base 
Z b ■ Geometric height at base . 
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h. Coefficient of Viscosity 


(1) Altitude Region: 0 to 700,000 meters 

(a) Analytical Equation 


u 


S (T n ) a/s 
T n + S 


( 20 ) 


(b) Computational Equation 

1.458 x 10‘ 8 (T ) 3/2 
n 

U = T n + 110.4 

where 

T n * T from 0 to 90,000 meters altitude 
T n » T m from 90,000 to 700,000 meters altitude, 
i . Kinematic Viscosity 

(1) Altitude Region: 0 to 90,000 meters 


( 21 ) 




_ _li_ 

P ' 


( 22 ) 


(2) Altitude Region: 90,000 to 700,000 meters 

Kinematic viscosity is not computed above 90,000 meters altitude. 

j . Viscosity Ratio 

(1) Altitude Region: C to 700,000 meters 


uR 


u 


ll 0 


(23) 
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k. Speed of Sound 


(1) Altitude Region: 0 to 700,000 meters 

(a) Analytical Equation 



. (b) Computational Equation 

C s - 20.046707 (T n )\ 


where 

T n * T* from 0 to 10,832.1 meters altitude 
T n ■ T from 10,832.1 to 90,000 meters altitude 
T n “ T m from 90,000 to 700,000 meters altitude. 

l . Pressure Difference 

(1) Altitude Region: 0 to 700,000 meters 

PD - P 0 - P . 

b 

m. Molecular Weight 

(1) Altitude Region: 0 to 90,000 meters 

Molecular weight is taken to be of constant value (28.9644) below 

* meters altitude. 

(2) Altitude Region: 90,000 to 700,000 meters 

M - M b + m (Z - Z b ) , 


( 24 ) 


(25) 


(26) 


90,000 


(27) 


10 


where 


« Molecular weight at base 
AM - Molecular weight gradient 
■ Geometric altitude at base. 

4. Computer Subroutine (PRA-63) . The computer subroutine that 
was used in the development of this report is available in the subroutine 
files of the MSFC Computation Laboratory and has been designated as PRA- 
63. This subroutine contains the most current thermodynamic quantities 
and may be considered to be the best representation of the annual median 
atmospheric conditions at Cape Kennedy, Florida, from surface to 700 km 
altitude. 


SECTION III. U. S. STANDARD ATMOSPHERE, 1962 COMPARISON 


A. COMPARISON OF TEMPERATURE PROFILES 

The temperature profiles of the U. S. Standard Atmosphere, 1962 
and the atmosphere defined in this report differ significantly (see Fig. 
1). The Cape Kennedy temperature is warmer in the troposphere and colder 
in the stratosphere than is the U. S. Standard temperature. The maximum 
temperature at the mesopeak is about the same in both atmospheres, but 
the Cape Kennedy temperature is warmer in the lower half of the mesosphere 
and colder in the upper portion. These differences are due to the vari- 
ance of the atmospheric temperature gradient with latitude. 

B. ABSOLUTE DIFFERENCES 

The absolute pressure, temperature, and density differences 
between the atmosphere defined by this report and the U. S. Standard 
Atmosphere, 1962 are illustrated in Figure 2. These differences are com- 
puted for each km altitude by the following equations: 


AT - T r - 

T S 

(28) 

AP - P R - 

P S 

(29) 

Ap - p R - 

P S' 

(30) 
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where the subscript "R" denotes parameters from the atmosphere defined 
by this report and *'S" denotes parameters from the U. S. Standard Atmos- 
phere, 1962. 

The maximum pressure differences occur in the mid- troposphere (5 to 
11 km altitude) in association with maximum temperature differences in 
this altitude region. The absolute differences in density are greatest 
near the surface and in the 13 to 15 km altitude region, but are at a 
minimum in the 7 to 10 km altitude region. The latter altitude region is 
referred to as "the level of constant density" [5]. 

C. RELATIVE COMPARISON 

Due to the large variance in the magnitude of density and pres- 
sure, it is more informative to make relative comparisons instead of 
absolute comparisons. The relative differences between temperature, 
pressure, and density values from the atmosphere defined by this report 
and the U. S. Standard Atmosphere, 1962 are computed as follows: 


AT rel 



x 100 


(31) 


AP 


rel 



x 100 


(32) 


0R * Pc 

Ap rel T x 100 » (33) 


where the subscript "R" denotes parameters from the atmosphere defined by 
this report and "S" denotes parameters from the U S. Standard Atmosohere 
1962. 

These relative differences are illustrated in Figure 3 and are related 
by the following equations: 


AT r el 


A ^rel ’ ^Prel 



(34) 
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(35) 


AP 


rel 


“ T rel + 


Ap 


rel 


+ Ap 


rel 



-^rel 


AP re i - AT re i 


/ AT rel 
\ 100 


+ 


0 


(36) 


As can be seen by Equation (34), if Ap re } is zero, AT re j would be 
equal to AP re i. Also, by Equation (35), if AT re i is zero, then AP re i 
would be equal to Ap re ^. It t ay be noted, in Figure 3, that maximum 

relative pressure differences occur with i icreasing altitude as the cor- 
responding relative temperature differences approach zero from positive 
values. Conversely, minimum relative pressure differences occur as the 
corresponding temperature differences approach zero from negative values. 


SECTION IV. CONCLUSION 


The atmosphere defined by this report is an improved representation 
of the actual atmospheric conditions over Cape Kennedy, Florida. It is 
defined to 90 km altitude and is extended to 700 km altitude. However, 
as the understanding of the structure of the atmosphere is improved by 
more frequent and more accurate measurements, any atmospheric model estab- 
lished at this time for altitudes greater than 30 km is likely to be 
replaced. 

It is recommended that this reference atmosphere be employed in 
missile and space vehicle design, performance, and trajectory studies 
regarding the Eastern Test Range, Patrick Air Force Base (Cape Kennedy), 
Florida launch area. Designation of the subroutines used in this 
report as "Computer Subroutine, No. PRA-63" by the MSFC Computation Lab- 
oratory for use in MSFC vehicle development should be given in subsequent 
revisions of MSFC Design Criteria Manuals and Ground Rule Documents. 
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Altitude (km) 


Ts = temperature from USS-62 

T r * temperature from KRA 


Temperature (°K) 

Fig. 1 . Comparison of U.S. Standard Atmosphere, 1962 and Cape 
Kennedy Reference Atmosphere Temperature Profiles. 
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TABLE I 


CAPE KENNEDY ANNUAL MEDIAN THERMODYNAMIC QUANTITIES 

versus 

STANDARD PRESSURE LEVELS 


STANDARD 

PRESSURE 

TEMPERATURE 

LEVEL 

(°C) 

(mb) 


1000 

22.7 

950 

19.9 

900 

17.1 

850 

14.4 

800 

20.0 

750 

9.4 

700 

6.4 

650 

3.2 

600 

- 0.7 

550 

- 4.8 

500 

- 9.5 

450 

- 15.0 

400 

- 21.2 

350 

- 28.5 

300 

- 36.8 

250 

- 46.1 

200 

- 56.0 

175 

- 60.8 

150 

- 65.0 

125 

- 68.4 

100 

- 70.4 

80 

- 68.9 

60 

- 63.7 

50 

- 60.5 

40 

- 57.1 

30 

- 53.4 

20 

- 48.7 

10 

- 41.6 


RELATIVE GEOPOTENTIAL 

HUMIDITY HEIGHT 


(%) 

( m ) 

81 

151.0 

80 

603.4 

78 

1060.3 

73 

1546.1 

65 

2055.7 

48 

2604.7 

45 

3161.8 

35 

3777.0 

31 

4410.4 

26 

5107.7 

23 

5843.0 


6662.7 

7529.7 

8500.1 

9585.1 
10819.5 

12265.2 

13103.4 

14051.5 

15154.2 

16484.8 
17807.1 

19539.5 

20663.6 

22063.8 

23898.3 

26534.4 

31200.9 


DENSITY 


(go' 3 ) 


1163.1 
1116.7 

1069.2 

1020.1 

969.2 

917.5 

865.5 

813.7 

761.2 
7J0.4 

655.5 
602.0 

548.4 
496.1 

439.8 

381.6 

318.9 

285.4 
249.0 

212.6 

171.7 

136.4 

99.8 

81.9 

64.6 

47.6 

31.2 

15.2 
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TAILS II 

dkaivid cQimciim rot empisical polynomials 


Us I 



0 • Z ■ 10832.1 Mtara 




Pariatttri 


A 1 


A 3 

*4 

a 5 

Equation 

Prtiiurt 

1.617 151 2*10' 2 

-1 . 1425l76xl0* 4 

-1 . 3612327x10*’ 

7 . 3624145x10** 4 

-1.0600315*10" 17 

3 >6432xl0" 22 

(4) 

Dtnilty 

1. 33021 17*10* 2 

-•.1502064*10* 5 

-4. 21*3056x10*’ 

5.9517557xlO* 13 

-3. 974* 769x10" 17 

7.8771273*10" 22 

(10) 

TMf*ratur« 

2. 946767 7xl0 2 

-6. 7731001x10* 3 

8. 4619805*10* 2 

-1.7004049* 10* l ° 

1.1451454*10" 14 

- 2 . 4696' 766x10* 19 

(16) 

Virtual Yaap. 

2, 9937265*10 2 

-7. 7 176214*10* 3 

9. 4667202x10" 7 

-1 . 7136592xl0 -l ° 

1.107429 7*10* 14 

-2. 3294094* 10" 19 

(15) 

Us II 



10632.1 * Z 

< 17653.3 Mtara 




PuaMtari 

*0 

A 1 

a 2 

*3 

A* 

a 5 

Equation 

Pranurt 

-7. 9910777*l<f 2 

1046436x10*^ 

-5.5522363x10*’ 

3.1U6969xlO* 13 

-i.6667827*10" 17 

3 831935U10" 22 

(4) 

OtMlty 

1 . 2667122x10* 2 

-1 . 3373147xlO* 4 

2.0667371*10*’ 

2.3396109*10" 13 

-3 2 562503*10" 17 

7. 9035209x10" 22 

(10) 

Taasaratur# 

2.6692l5t*10 2 

4.3075352xl0* 3 

-8.9159672*10* 7 

-2.6929791*10' 11 

5. 07246 56*10" 2 3 

-1 . 1490372x10*^’ 

(16) 

Virtual Taap. 

2.669215U10 2 

4. 30733 52*10" 3 

-8.9159672*10* 7 

-2.892979U10’ 11 

5. 0724656*10" 15 

-1 . 1490372x10*^’ 

05) 

Us III 



17853.3 S Z < 26000 Mtara 




ParaMttri 

*0 

A l 

*2 

a 3 

A* 

A 5 

Equation 


9.S414277*10‘ 1 

-2.6976917*10*^ 

8.5227541*10*’ 

-3. 9620263*10" 13 

1.014647U10" 17 

-1.0264318*10* 22 

(4) 

Daaaity 

9. 2751 264*10* 1 

-1.4i*9679*10“ 4 

-2.8271736x10*’ 

4. 7*60092x10" U 

1.866 3 246*10" 18 

-4.270241U10* 23 

(10) 

Taoparaturt 

3. 706* 55 7* 10 2 

-3. 21 56965*10* 2 

2 . 0645636x10*’ 

-4. 326 3944*10" 11 

-5.7507242*10" 17 

6. 292458 3x10* 21 

(16) 

Virtual Taa*. 

3. 706*3 5 7*10 2 

-3. 2856965*10* 2 

2. 0645636*10* 6 

-4. 3283944x10* 11 

-5. 7 507 242*10" 17 

8. 29 2456 3*10* 21 

(15) 

Las IV 



26000 Si< 49000 Mtara 




Parana tar • 

Ao 

*1 

a 2 

a 3 

A* 

a 5 

Equation 


1 . 1*U6*95k10 1 

-*. 11497477*10* 4 

1 . 33664655x10*’ 

-3. 5951897 5*10*^ 3 

5. 1009 7254*10" 18 

-2. 69055694*10* 23 

(5) 

Taataratura 

2,044796*10 l 

2. 07698 364x10* 2 

-8. 630 36789x10* 7 

1.6639 241 7*10" 11 

-9. 300761 65*10" 17 

-4. 09005106x10* 22 

(2) 4 








(16) 

l«s V 



49000 U< 

63004 Mtara 




Par aM tar* 

*0 

*1 

*1 

*3 

*4 

a 5 

Equation 

Pr a a aura 

9.9932*461*10° 

* 2 . 562961 7 7xi0* 4 

3.76139346x10*’ 

-4. 20667236*10* 14 

1.601 82 146x10" 19 

-l . 92506927x10* 23 

(5) 

Taaparatur# 

-4. 9886 59 5 3*1 O 2 

3.9213726U10* 2 

•4. 9 5180601x10* 7 

-3. 26219854x10* 12 

9 . 66650364x10*1 7 

-4. 76844279* 10* 22 

(2) 6 


(2) A 
06 ) 



1 


NOTE ON TABULAR VALUES IN TABLE III 


The two digit numbers that are preceded by the symbol E indicate 
the power of 10 by which the respective principle value must be multi* 
plied. 

For example, a tabular value Indicated as: 

2.9937265E 02 is 299.37265 
and 

1 . 5464054E-05 is .000015464054 
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CAPE KENNEDY REFERENCE ATMOSPHERE 
VERSUS GEOMETRIC ALTITUDE ANNUAL) 



GEOMETRIC 

ALTITUOE 


KiNE T iC 

TEMPERATURE 


*gr««i * 


VIRTUAL 

TEMPERATURE 


KINEMATIC 

VISCOSITY 


m* **c ■' 


MgrMi m 


1.0170147k Cl 2 .966 78 7 7t 02 7. *9372651 02 1.1035467k 00 1 . 54640541 -05 

l Uilljiil 00 1 . 5746406k-05 

9.6022631k 00 2.9)4fl)2U 02 2. 9373026k 02 1.1)120451: 00 1 .60440446-05 

9.3290864k 00 2.9200674k 02 2.9404920k 02 1. 1051789k 00 1 . 6 356709k -0$ 


9.060)6 19k 00 2.9059)311 02 ?.Q2443|6k 02 

9.7999596k 00 2.«922966t 02 2.9089953k 02 

_Q2 2. 8 940663k 02 

8.2949430k 00 2.8660932k 02 2.6795373k 02 

8.0521169k 00 2.8633226k 02 2.6633099k 02 

7.9132729k 00 2.841654)1 02 2.8312905t 02 

7. 5943002k 00 8280087k 02 2. 8374002k 02 

7 . 3590040 k OQ j .816)13 61 02 2. 823363 4 k 02 

7.1395066k 00 2. 8025121k 02 2.90971)4k 02 

6.92544771 iO 2.7895429k 02 2* 7957909k 02 

6.7167869k 00 2.7763601k 02 2.7817435k 02 

6.51 34029k 00 2.7629224k 02 2.7675260k 02 


1. 0793462k 00 
l .0537666k CO 


1.6687362k -03 
1.70301946-05 


COEFFICIENT SPEED OF 
OF VISCOSITY SOUND 


n*»ton - mc m t I m mc ‘ 1 


1 .83024) lfc-05 3.4695752k 02 

iimiiu l~o 3 jka 5 7 m sn. 

1.81499996-05 3.4474100k 02 

1.8079299fc-05 3.4375977k 02 

1 .9011441E-0S 3.4281972k 02 

1.7945850fc-05 3.4191)756 02 


1.0033670k 00 1.77560316-05 1.79193676-03 3.4017814k 02 


6.3131745k 00 
6.12198166 00 
5.93)70306 00 
3.7402279k 00 

5.3714)486 00 
5.3972132k 00 
6.2274531k 00 
5 .06204 Tlfc 00 


2.74919346 02 2, 

2.7)5151 If 02 2, 

2.7207574k 02 2 « 

2.7060280k 02 2, 

2.69 09222k 02 2. 

2.6754444k 02 2~ 

2. 6596939k 02 2. 

2. t4?|74 7k 02 2. 


4.9008912k 00 2.626/v5Qk 02 2. 

4.74) 484)6 00 2.6098670k 02 2. 

4. 59092 85 k 00~ 2.5926069k 02 2, 

6.4419296k 00 2.5750339k 02 2. 

4.2967959k 00 2.667l708fc 02 2. 

4. 155*3976 00 2.5390429k 02 2. 

4. 0177 761k 00 2.320678 )6 02 2 * 

3.9837237k 00 2.5021074k 02 2~ 

3.7532040k 00 2.483)6226 02 2, 

3.6261415k 00 2.4644770k 02 2 « 

3.50266)96 00 2.6456868k 02 2* 

^1*1X11-11 -0.0. ■ *. »2 66j86 k 02 2 1 

3.2669869k 00 2.6071389k 02 2. 

3.1510361k 00 2.3882562k 02 2, 

3.06026691 00 2.3692182k 02 2. 

2. 9326993k 00 2.*5026)lk 02 2, 


7530995k 02 
7384316k 02 
7236951k 02 
7062700k 02 

69274056 Q£ 
6768969k C2 
6607333k 02 
6442497k 02 

62 7 *4966 02 
610)41 2t 02 
6929361k 02 " 
67524966 02 

6573002k 02 
6391096k 02 
3207 021 k 02 
6021046k 02 

4833469k 02 
6644571k 02 
4454707k 02 


4073420k 02 
3882706k 02 
3692429k 02 
3502955k 02 


9. 9029016-01 
9.54905686-01 
9.U224476-01 


8.85256816-01 

8.62994476-01 

8.41222436-01 

8.19943276-01 


7.99156626-01 
7.7885943fc-0l 
7. 690466 7fc-01 
7, 39 7 1052k -Oi 

7 .20442736-01 
7.0243297k -01 
6.8446986k— 01 
6.66941296-01 

6.498)4)56-01 
6.13 13566k -0 1 
6. 1683 4586-01 ' 
6.009081 76-01 

3.85)51531-01 
5.70147766-01 
5. 3 32 8319k -01 
6.40744336-01 

5.26618176-01 

5.12391966-01 

4.9695)516-01 


4.72493826-01 
*• 6965099k -01 
6. 4 705284fc -01 
4. 34690; Ot -01 


1.81)79126-05 

1.85317176-05 

1.99369396-05 


1.97797286-05 
2.021641*6-05 
2.06627606-05 
2. 11184136-05 


2.15830596-05 
2.20564296-05 
2.25 38305k -05 
2.30285186-05 

JU 3 526960k -05 
2.4035856-05 
2.95484126-05 
2.50713)21-05 

2.330)1 106-05 
2.614)3936-05 
2.66927086-03 
2.72314776-05 

2* 78202086 -05 
2.8)995116-05 
2.B9 90Q966-05 
2.95927816-05 

3.02084916-05 

3.08382686-O5 

3.14832726-05 

^21 947876-05 

3.28242266-05 
3.33231)16-05 
3.424)1 871-05 
3.49862166-05 


1.77575296-05 3.39)36696 02 

1.7696092t-05 3.3830555k 02 

1.76345916-05 3.3768001k 02 


2.82775556 00 2.33.928)1: 02 2.33146526 02 4.2255460k -01 3.37541 951 -05 

_ * *11 5 97 * 00 2 i_) 127509k 02 2 . 312788 5 k 02 4.10 6 38 < 4 6 -01 3.65 492 1 8 6 - 

2.6270579k 00 2.29426706 02 2.294)0126 02 3.989)4056-01 3.7)7)59)6-05 

2.3309974k 00 2. 2760114k 02 2.2760385k 02 3.874)5646-01 3.82297476 -05 

2.437)1446 00 2.2367654k 02 2.2567654k 02 3.76)84296-01 3.90766626-05 

2.34666446 00 2.239929QE 02 2.2)892906 02 )• 6528888k -0 1 3. 9999485k -0 5 

_2j258j439 k J30 2.2 2152 746 02 2.2213 274k 02 ),4 4)fr5pa-01 4 t 094»Qpn '09 


2.09092816 00 
2. 0109393k 00 
1.9)350)66 00 


(,7861069k 00 
1.7160527k 00 
1.6483655k 00 
1. 5829980k 00 

1.51 990241 'OO ' 
1. 4490316k 00 
1. 4003371 k Os, 
l. 3437711k 00 


2 .20461056 

02 

2.2046105k 

02 

3. 4 360979k -Oi 

2. 1892266k 

02 

2. 1662766k 

02 

3. 3302120k -Ol 

2.1724226k 

02 

2.1724226k 

02 

3.22598101-01 

2.15724)61 

02 

?. 15724)61 

02 

3.12)40(96-01 

2.1427)296 

02 

^2^1427)296 02 3.0224 786E-0 1 

2.1289318k 

02 

2.1269)181 

02 

2.92)22(66-01 

2.1158794k 

02 

2.1158795k 

02 

2.62464021-01 

2.10)61 IGk 

02 

2. 10)61 )0k 

02 

2. 72977946-01 

2 • 092 1 6 706 

02 

2.^92 1670k 

02 

2.6)564146-01 

2.0 6 15 7 32 t 

02 

2.0814 7)?k 

02 

2 , 54 326 3 7 6 - 0 1 

2 . 0 7 1 86 1 U 

02 

2.071061)1 

07 

2. 4576769k -01 

7 ■ 06 304 7 7k 

07 

2.06)04791 

02 

2 . 34 )92 1 36 - 01 

2.0451865k 

02 

2.05410646 

02 

2.2 7 7o2 7 lt-01 


4. 3046155k -U5 
4. 4168460k -05 

4.5)51 969t - 05 
. 4,660i3l6t-fl3 

4.79227601-05 
4.9)2 1493k -05 
5. 0803867k -05 
5.2) 76472t-05 

5 • 4046 3 1 )6 - 05 
5.58208)21-05 
5.77079456-05 
5. 9716027k -05 


-A1Q10* 


2^<3482479k 

_Q l 

_£i'24ft2679.k_.Q2 

_/*_19iQU4L-Ql 

**i95inif-05 

15250. 

1.2368327k 00 

7.047 31 97k 

02 

2.042)1976 

0? 

2. 10897441-01 

6.41 31 1 381 -05 

I550g. 

1.166)6296 00 

2.0)7 345 7k 

02 

2.0173557k 

02 

2.02788026-01 

6.6447450k -05 

1 4 74(* • 

1.1)702946 00 

2.01 ) 36691 

02 

2.0)319696 

02 

1.94900676-01 

6.9143324k -05 

16000. 

1.0911841k 00 

2.0)042011 

02 

2.o)04201k 

02 

1.0 71 76051-01 

7.189 *69 36 -05 

_m«« 

.JUMftiriU-Qff 

.su 

^2i!U 14589|^ Oi 



JMrtn 

•- 3 3646k Oft 

2.0774077k 

02 

2.O2740776 

02 

1.72)92401-01 

7. 797022)1-05 

16750. 

9.62097)26-01 

2.0775470k 

02 

2.02744791 

02 

1.64)17141-01 

8.1 3 »87l4fc-05 

17000, 

9.22526426-01 

2.02848)16 

07 

2.^2858 )ki 

02 

1 • 584560 16-01 

8.4866)226-09 

17240. 

9.84606061-01 

2.0 )u490 1 6 

02 

2.0304901k 

02 

l • 4 l 8 107 lt-01 

8.06562141-09 

iilftft. 

A»4|«9tu.5i 


u 

»*»L« UiUUttt'U 


17790. 

9.114)1276-01 

2.0) 7491 )f 

02 

2.0)7 491 Ik 

02 

1.391 720)1-01 

9.69069947-09 


1.75101)96-05 
1. 744665 3E-05 
l.7)8l977i-05 
I. 731590U-05 


1.72482456-05 
1.71798586-05 
1. 71074216-03 
1.70)44)76-05 

1 ^ 68819836^05 
1.68026486-05 
1 .67212400-05 

1 • 663778 l t-05 
_1. 6552 3 156-05 
1.64 649066-05 

l.6)75635fc-05 

1.62846016-03 
1 •61919181-03 
J_.6097 7iJt-p5 
1.60021296-05 

1 .59O5)l9t-05 
1.58074486-05 
1.57080196-03 

1.3309244t-05 

1.54089416-03 

1.53085146-05 

1.32 091636-0 3 

1.51080966-03 
ixiQQ150?t-3> 
1 .49093996-03 
1.48113676-05 

1.47078426-05 
1.4611 3676-05 
1.451692U-03 
1.44241966-05 

1 .4)352826-03 
1.424966U-05 
1.416521 I i -05 

1.40098866-05 
1. 3936519k -03 
1. 3869 3 )5t -05 
1 . 38045606-05 

1. 374540 36 -05 
1. 36910596-03 
l. 3641 704t-05 
l . 359750 Ik -05 

I * 15593901 “05 
l. 352309 )fc-05 
1 • 3497 10 7t“05 
l. 347471 l k -03 

1 . 1437958k -05 
1. J44687K-05 
1 .34414741-05 
1 . 344 1 724k -03 

1. 3447379L-03 
I. 34 5996 36-05 
i.J4 7377U-05 
I. 34976726-03 


3.36028466 02 
3.3519489k 02 
3. 3435173k 02 
3. 3349622k 02 


3.32625856 0? 
3. 3 1 7 38586 C? 
3. 309 32646 02 
3.29906626 02 


3.27990206 02 
3.26996476 02 
3. 2 5984006 02 

3.2494679k 02 
3.238871)6 02 
3.2280552k 02 
3.2170270k 02 

3.20579626 02 
3. 194)7416 02 
3.18277416 02 
3.17101126 02 

3.15910216 02 
3.14706486 02 
3. 13491876 02 
3. 

3. 1 1038)66 02 
3.0960)866 02 
3.09567266 02 

3 .07) 30946 02 

3.06097326 02 
3.04866826 Oj 
3.03647096 02 
3.02436946 02 

). "115)746 02 
2.9996129k 02 
2, 98 79) lit 02 
2. 9765344k 02 

2. 9654540k 02 
2.9547260k 02 
2.9443653k 02 
Q2 

2. 9250004k 02 
2. 9 I6020?k 02 
2.907546)6 02 
2.499614)7 02 

2. 6922834k 02 
2.6855287k 02 
2.H7s)917k 02 

2.6736935k 02 

2iS990Ult Q2 
2.66486)21 02 
2.661 3494k 02 
2. *5661 10k 02 

2.85652486 02 

2.65515496 02 

2.6544719k 02 
2.64450301 02 

2.4552)2)6 02 

2.8) 665006 02 
2.45874116 02 
2.88 1 44446 02 
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CAFE KENNEDY REFERENCE ATMOSPHERE 
VERSUS GEOMETRIC ALTITUDE (ANNUAL) 


GEOMETRIC 

ALTITUDE 


tiooo. 

U*Ou. 

iHMi. 


PRESSURE 


7, 


KJNETiC 

TEMPERATURE 


J*gr»M * 


,0097)051-01 2 .OS 10 ) 1 Ik 02 

7.49409961-01 2.0S91OUBL 22 
7,l92009)t-0l 2.005275*1 02 


VIRTUAL 

TEMPfRATuRE 


DENSITY 


m r» 


2.0% 303131 02 1.32)921*1-01 

2 • 059 1 0001 02 1.2669|9T*-01 

2. 652754t 02 1. 21174971-01 

-*-*± J 15 l$5L_£i_ U15940491-O1 


KINEMATIC 
VISCOSIT V 


w » 2 \*c 1 


coefficient 

of VISCOSITY 


•* * 


1.02614714-09 

1.07^)9774-09 

1.126012)104 


1.35053964-05 
1 . 36199914-05 
1 • 5659 1994-05 
1.36092)04-05 


TABLE BE 
(Continued) 


speed of 

SOUND 


2.0 72 3062C 02 
2.07662901 02 
2. 09093000 02 

^ 8 ai 302 Si 01 


1 9000 . 
19250. 
19500. 
19750. 

2000C. 

20250. 

6.62600921-01 

6.36090601-01 

6.10723561-01 

4.06425441-01 

5.6)156521-01 

S4O#UG5_L-0i 

2 .0 77 066 7 1 32 2 .)/? 0667t 02 
2.00824081 02 2.L8424601 02 
2.0906669t 22 2.^9066691 C2 
2.39713511 02 2.097305X1 Oi 

2 . 10)54061 02 2.10)54061 02 
^^m34t_aX_2 i XJ99*34t C2 

1.10962)61-01 
1.06203951-01 
1.01663391-01 
9. 7)f 961*1-02 

9.319)7991-02 

1.2 3607661*04 
1.29565)01-04 
1.35705001-04 
1 .42115961-04 

1 .400079)1-04 

1.37246751-05 

1.37603561-05 

1.37961911-05 

1.30320921-05 

1. 36679771-05 
1.390)7441-04 

2.00970761 f| 
2.09414201 02 
2.09059451 Of 
2.90)05421 02 

2.907510fC 02 

20500 . 
20750. 

5.19525501-01 

4.94070401-01 

2.11639591 02 
2.12277351 02 

2. 116 *9591 

2 122 77)4. 

02 

"2 

0.54 704351-02 
8.10015571-02 

1.63074071-04 

1.70670491-04 

1.3939)051-05 
1. 39747651-05 

2.916)7591 ft 
2.92076661 ft 

21000. 

21250. 

..... 

4.79490161-01 
4.60722661-01 
.... 5 f 4i’)9*9{-Ql 

2.12910421 02 2.12910421 02 

2.1)5)7661 02 2.1)537601 02 

l *J>JL5 3081 C2 

7.04476741-02 

7.51690751-02 

1.76500)41-04 
1.066)9471-04 
1 . 95435 141-34 

1.40090401-05 
1.40445501-05 
1 .40766)0*— 04 

2. 92511001 Of 
2.92942461 Ot 

21750. 

4.25507301-01 

2.14770671 02 

2.14770671 

02 

6.90406991-02 

2.04)06931-04 

1.41126511-05 

2.9)706961 02 

22000. 

22250. 

22500. 

iiZMi 

4.0*991911-01 
3.9)162221-01 
3.7790*111-01 
— k»?44Q9U-Qi 

2.15)74551 02 
2.1 5960911 02 
2.1655)02E 02 
.J»1712624fc Q2 

2.15374551 
2.15966911 
2. 16553C21 

02 

02 

02 

02 

6.61932501-02 

6.34656921-02 

6.00599761-02 

5.0)70)121-02 

2.1)706751-04 

2.23406091-04 

2.334999)1-34 

1.41459441-05 
1.417067)1-05 
1.42100001-05 
1 .42422921-05 

2.94199721 02 
2.44605)11 Of 
2.9)00)501 02 

2.9519)44* n* 

2)000. 

2)250. 

2)500. 

2)750. 

3.49493041-01 
1.36116121-01 
). 2)291601-01 
3.10909041-01 

2.1 7686001 02 
2.182)7811 02 
2.1677527! 02 
2.19)0008! 02 

2. 1700800c 
2. 16237611 
2. 1877527! 
2.19)000*1 

02 

02 

02 

02 

5.599U001-O2 

5.3717)661-02 

5.154)6511-02 

4.94658701-02 

2.54917261-04 

2.66260771-04 

2.70067051-04 

2.90)29301-04 

1.42731201-05 

1.4) 0)2501-05 

1.4) 326061-05 

1.4) 613961-05 

Cl ▼ JJf JQf 

2.95775571 02 
2.7614005! 02 
2.96513291 02 
2.96060721 02 

24000. 

24250. 

24500. 

24750. 

2.991*7596-01 

2.07065)91-01 

2.77001411-01 

2.665759U-01 

2.148 12301 02 
2.203109U 02 
2.20796711 Oc 
2.212694*1 02 

2. 19012031 
2.20)10911 
2.20746711 
2.21269401 

02 

02 

02 

02 

4,74780901-02 

4.55766151-02 

4.37609156-02 

4.20216011-02 

3.03060741-0* 
3.16301951-04 
3. 30045641-04 
3.44)17251-04 

l .4309)701-05 
1.44166051-05 
1.444)0991-05 
1.44600591-05 

2.97215021 02 
2.97552121 02 
2.97060001 02 
2.96196741 02 

25000. 

2.50569531-01 

2.217293*1 32 

2*2 1 729)41 

02 

4.0)577941-02 

3.591)4091-04 

1.44936921-05 

2. 9K3U044* 02 

2525b. 

2550b. 

26750. 

2.4196)9)1-01 

2.37741611-01 

2.20006)51*01 

2.22176481 02 
2.226112*! 02 
2.2)0)4301 32 

2.221 7**s'fc 
2.22611241 
2.2'0)403t 

02 

02 

02 

)• * 7651 04E-02 
3.72404)71-02 
3.57005631-02 

3.74517541-04 

3.90405121-04 

4.07056491-04 

1.45102111-05 

1.45410361-05 

1.45647901-05 

2.96609291 02 
2.99101501 02 
2.99)05)0! 02 

26000. 

26250. 

26400. 

2.20)01491-01 

2.12212296-01 

7 * m 

2.2) *452b! 02 

2.2) 055601 t_ 2 _ 

J i.T it™ ftV 

2.2 »4*526fc 
2.2 304560 

02 

02__ 

3.43024091-02 

3.304)2411-02 

4.24259621-04 

Ajl+ 3 XLI 72t-J%_ 

1.45071021-05 

1.46C00O41-O5 

2.99661271 02 
It 49929611 01 


26750. 

27000. 

27250. 

27500. 


1 .960222 1 fc -0 l 2.24616404 22 2.2 4M64')t 02 3.05iQ)60t-02 4.79067 924-04 


27750. 

2 S 000 . 

20250. 

20500. 

20750 . 

29000. 
2 725G . 
29500. 
29750. 

30000. 
302 50. 


1 .095 74146-01 
1.02606004-01 
1.75 900 16fc^U 
1 . 69466401-01 

1.6327)6)1-01 
l .57292231-01 
1.51545191-01 
1.460227Q1-01 

1.40715281-01 
1.3561)941-01 

1. )07L0l4t-Cl 
1 . 259 35661 -01 

1 .21462 7 <1-01 


30500. 

1.129119)1-61 

3075b. 

1 .00000121-01 

31000. 

1.05001951-01 

31250. 

1 .01271 181-01 

_ moo. 



31750. 

9. 4 220 3 37 1 -02 

32000. 

9.04050001*02 

32250. 

8.7 ^069 751 - 02 

32500. 

0.40209011-0^ 


aa666)49t-02 

3)000. 

7.00144091-02 

3)250. 

7.606899)1-02 

3)500. 

7.34257271-02 

3)750. 

7.00006631-02 

34000.* 

0 T 8 4299 14 1~02 _ 

34250. 

6.60690121-02 

34500. 

0.379070*6-02 

34750. 

0.16074951-02 

- 



35250. 

5.74671001-02 

35500. 

5.35099101-02 

15750. 

— mu* 


2 • 24 908 6 i i 02 
2.25)530)1 02 
2.2 5 7 HQ3 1 02 
2.2606)724 02 

2.264)8051 02 
2.26977201 02 
2.275167*1 02 

2.2 005 7 74t_ 02_ 

2.20600441 02 
2.29145081 02 
2.29691071 02 
2.302*10*6 02 

2 • )0 792 741 02 
2 . 31)47181 02 _ 
2.31 934501 02 
2.32464051 02 


2.249885)1 C2 
2.2535)0)1 02 
■2 5711051 0 2 


2.93515071-02 
2.82213731-02 
2. 71) 7 4541- 02 


2.2606)721 02 2.60976711-02 


2.264)8061 02 
2.26977201 02 
2.275l67)t 02 
2^28 05 7741 02 

2.2060^441 02 
2.29145091 02 
2. 2969167c 02 
? • )02 4 I 04 f 02 


2.51190291-02 
2.41414151-02 
2. 32041991 -02 

2 .2)0 55691- 02 


2. *07 92 74t 02 
.2. 31)471 01 02_ 
2. 31904501' 02 
2. 32464051 02 

2.3 )020)81 02 2. 3 3028391 02 

2.3)595191 02 2.3)696191 02 

1 1 JlM * s 5 ! t_ 2 j. 14 X 4.5 3 7 c QiL 

2.347)9)41 32 2.*47)904t 02 


2* 15 ) 1 626c 32 
2.35897081 ^2 
2.36461551 02 

2.37661551 32 
2. 302571 Cl 02 
2.39856)21 02 
2.39459181 02 


2. 35 3 l 6261 02 

2. 35097391 02 

2. *64 0 1 56 t u 2 
-£ 4 lUQA 9 711^02 

2. ) 7661561 02 
2.1025710c 02 
2.30866)21 02 
2 .W 4 S 9 l 0 t C 2 


2.40066631 02 2.40065611 02 

2.406766)1 02 2.40676631 02 

2.41209101 02 2.4120)101 C2 

2.419)69)1 02 2.41906931 02 

. Q4X. 3 2 2x\^5^60QL Q2 

2.4) 149241 02 2.4)14924c C2 

2.4) 775461 02 2.4)776461 02 

2*44404641 Q2 2.44404561 02 


2. 144)8101-02 
2.061 72881-02 
1.98244611-02 
1.906 30501-02 

1.0 3)40601* 02 
. 1.76)37511-02 
1.69616621-02 
1.6)165771-02 

1.6 697)491-02 
1.51020741-02 

1 . 3904002 1 -02 

1. )*57797*--0< 
1.2962)721-02 
1 .24669)21-02 
L«X&flV 63 2 t-Q 2 

1. 15527)71-02 
1. 11224271-02 
1.07090091-02 
1 .0)117091-02 

9.9) 01 02 81-0 3 " 
9.66331991-0) 
9.21003141-0) 
0.07206651-0) 

0.2 3)49401-01 

7.9) 2651)1-0) 

_7 ^6 4144001-01 


4 • 99825 )5t -04 
5.20640521-04 
5.420 44)01- 04 
5.64)69081 -04 

6. 8 716)311-04 
6. 12142 3)1-04 
6.36 1 10 381 -04 
6.651 JGb6t-0* 

6.9)219701-04 

7.22427591-04 

7.52797781-04 

7.04) 75541-04 

8.1 72074*** -04 
0.6 1 342251 -04 
0.06829771-04 
9.2)7223)1- 04 

9.6207)481-04 

1.0019)091-0) 

.lateJlffOt-iU 

1.006444)1-0) 

1.1 1120581 -01 
1 . 1 7772 *21-03 
1 . 22606261 - 0 ) 

1. 32847981 -0) 
l. 3027OO8C -0 3 

1.4) 902 741 -03 
1.4975)671 -0) 

1.660)0011-03 

1.62142)01-0) 

1.60696601-0) 

1.75502191-0) 

l..U 46 JQ 6 t“C/X 
I .0900)4)1 -0) 
1,9761 75U-0) 
J. 064201)1-0) 


1 . 46299 ) 61-05 

1.46505411-05 

1.46706671-05 

1.4690)6*1-05 

1.4709 7051-05 


). 00190*61 62 
30445561 ft 

3.00494)31 ft 

3.009)7001 Ot 
1^0117 4771 M 


• 47207401-05 3.01411971 02 

1 . 47409721-05 1.01661941 02 

1 • 4 777902 t - 05 3. 02020321 02 

1 . 40070261-05 3.02379071 02 

JLiJ 40 36 LL«» 1 -OJl . 3.02 730361 02 


1 . 4065272 C-O 5 

1 . 40944901-05 

1 . 49230101-05 

1 . 49532171-05 

l .4902 7 ) 0 t -05 
l .501236 7^-05 
1 . 53421071-05 
1 . 50719061-05 

1 . 51020041-05 
1 . 51 ) 21621-05 
X *51 


3 . 03090)61 02 
3 . 0)459201 Ot 
3.03021051 Ot 

3 . 041 * 40)1 f| 

3.04540261 Ot 
3. 3 4913051 02 I 
3.05200901 Ot 
3.05649501 Ot 

3.06019751 ft 
3 . 06)91701 02 
- 1^ 06765416 02 


1 . 61929261-05 3.07140941 02 

l . 622 ) 5 ) 91-05 3 . 37510)41 02 
1 . 5254 ) 091-05 1.07097021 02 
1 . 52052301-05 3 . 0027001 ! 02 
X, 5 J 16 J 28 X:X 5 l 3 . 01661 ^41 Q 2 

1 . 6 ) 475761-05 3 . 0904696 ! 02 
1 . 53789091-05 ). 094)3961 02 
1 . 54106571-05 3.09022031 02 
1 . 54422021-06 1 . 1021)571 02 


1 . 64741601-05 3.10606151 02 

1 . 55061871-05 3.11000521 02 

1 • 55 ) 0 ) 59 t-O 5 3 . 11 ) 966)1 02 

1 . 557067 U -05 3 . 11794401 02 

i.. 560 iU 6 L^Ql_ 3.12193761 02 
1 . 56 ) 56071-05 3 . 126946)1 Of 

1 . 5660 ) 771-05 3 . 12996901 ft . 

kuiaflMLJiJ 
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CAPE KENNEDY REFERENCE ATMOSPHERE 
VERSUS GEOMETRIC ALTITUDE (ANNUAL) 


GEOMETRIC 

ALTITUDE 


PRESSURE 

RATIO 


7 . 67907921-02 

7 . 36672266-02 

7 * 07167776-02 


DENSITY 

RATIO 


VISCOSITY 

RATIO 


MOLECULAR 

WEIGHT 


1 * 11640946-01 7 * 42272256-01 2 49644006 01 

1 . 07010 * 46-01 7 , 661 * 5706-01 * 

I . 02 ) 62926 - 0 ) 7 . 64029061-01 1 


MF FEREN CE 

9 .)t 9 l 7 »k 00 
9 * 4207)716 00 
9 * 69096 TOC 00 


4 . 51515566-02 

4 . 25454716-02 

♦♦00906116-02 

5 . 76414516-02 


9 . 37541016-02 
0 . 97334362-02 
0 . 90969922-02 
9 . 22355506-02 


7 . 49092646 - 0 I 
7 * 91032176-01 
7 . 93 T 90 & 2 I -01 
T. 99791601-01 


9 . 93736076-02 7 . 076 11226-02 7 * 97712331-01 


9 . 10033006-02 

6 , 90720076-02 


6 . 71660266-02 

6 . 93016736-02 


7 . 61413096-01 

7.6354*m-0i 

7 * 69663606-01 

7 . 67399066-01 


6 . 10300936-02 9 * 03606926-02 7 * 71000766-01 


7 * 22222726-02 

♦• 91032096-02 


4 * 02010996-02 

4 * 39117006-02 


4 * 02149696-02 

3 , 04564996-02 

3 . 71664346-02 


9 . 99270716-02 

9 * 34233006-02 

9 . 14216926-02 


7 * 72099796-01 
7 . 76600016-01 
7 . 0 , 443376-01 


0.90794626 00 
9*93606066 00 
0*99962366 00 
9*90372146 00 

9.40499066 00 

uuutm oo 

9*69062136 00 
9*47104076 00 

9.49069706 00 
9*70962496 00 
VT 1 160716 Qfl 
9. 74669996 00 

9*76119926 00 
9*77490690 00 
9.79219906 00 


3 * 43446006-02 

3 . 30499046-02 

1 * 17142996-02 

3 . 09794176-02 

2 . 94142166-02 
2 > 43049 ) 46-02 
2 . 72367256-02 
2 . 62116076-02 

2 . 42932236-02 

2 . 33764386-02 

2 . 25057076-02 

2 . 16694592-02 
1*Q« 441966-0 2, 
2 . 00944906-02 
1 . 93529466-02 

1 . 96402556-02 

1 . 74551436-02 


4 * 73074436-02 

4 . 93967746-02 

4*3990330602 

4 . 17946066-02 

4 . 01157706-02 
3 . 99101946-02 
3 . 69743976-02 
3.990504 6-02 

3 . 40490246-02 

3 . 27535356-02 

3 . 14651176-02 

3 * 02316606-02 


7 * 79144356-01 
7 . 41499036-01 
7 . 43103021-01 
7 . 44671926-01 

7 . 66199966-01 

7 . 07694026-01 

7 . 69139626-01 

7 . 90543066-01 


7 . 93239596-01 

7 * 94930376-01 

7 . 95764926-01 


2 . 90903666-02 7 * 97003976-01 


2 . 66346616-02 

2 * 57996926-02 

2 . 479968 * 6* 02 
2 . 36447476-02 


7 . 99343936-01 
1 * 00469706*01 

9 . 01969396-01 

4 . 02649766-01 


1 . 64631216-02 2 . 20503936-02 6 . 0 * 742306-01 


1 . 60542056-02 

1.54660696-02 

1 . 49009636-02 


2 . 12235216-02 

2 . 03975176-02 

1 . 96056466-02 


6 . 05647766 -01 
4 . 07632746-01 
8 . 09019666-01 


9*42063406 00 
9*93402446 00 
9*44443346 00 
9 . 459 I 940 C 00 

9.47095956 00 
9.48224146 00 
9 . 4931456 C 00 
9.90357126 00 


9.92314326 00 
9.91240546 00 
9.94126046 00 

9.94976566 00 
9.95793496 00 
9*96574346 00 
9*97332496 00 

9.94057296 00 
9 . 9475402 E 00 
9,99421906 00 
1 .00006416 01 

1.00064736 01 
1.00124556 01 
1 .00146026 01 


1 . 34341106-02 1 * 41 182626-02 4 . 12202076-01 
1 . 3 ) 345116-02 1 . 74199196-02 4 . 13794946-01 
1 . 26523356-02 1 . 67500456-02 6 . 15400496-01 
1 . 23667746-02 1 . 61073916-02 4 . 17007226-01 

1.194)0656-02 1 . J490TT46-O2 4*14619736-01 


1 . 11022906-02 1 . 4 ) 312146-02 

1 , 07056556-02 1 . 37661706-02 


1 . 0 ) 245276-02 1 . 326297 ) 6-02 

9 , 95769076-03 1 . 27606946-02 


6 . 21663936-01 

4 * 23496476-01 

4 , 29136926-01 

4 , 2 * 784 ) 26-01 


9 . 24514916 - 0 ) 1 . 161540 ) 6-02 6 . 30104306-01 

6 . 9 ) 642 ) 26 - 0 ) 1 . 13707356-02 6 * 31776926-01 

6 . 62 ) 94 ) 16 - 0 ) 1 . 094 ) 6936-02 6 . 3 ) 436116-01 

8 . 321 ) 1346 - 0 ) 1 . 033 ) 3366-02 6 . 35146026-01 


1*00294326 01 
1*00349336 01 
1 . 0039*376 01 
1*00441916 01 


1.00466646 01 
1*00330436 01 
1.00572336 01 
1.00612676 01 

1*00691436 01 
1.00646766 01 
1.007244*6 01 
1*00759196 01 

1*00792426 01 
1*00624406 01 
1*00455166 01 


7 . 74959166-03 9 . 74111616-03 6 * 36554116-01 

7 . 47963346-03 9 * 39733946-03 6 . 40270 ) 26-01 

7 . 21973106 - 0 ) 4 . 04621466-03 6 * 41995166-01 

6 . 96946216 - 0 ) 6 . 712 M 43 C -03 6 . 4 ) 726326-01 

V. 72650776 - 0 ) 6 . 39012 ) 06 - 0 ) 6 . 45470246-01 " 

4 . 49644396 -OJ 6 . 0 * 022156-03 6 . 47220126-01 

6 . 27244406 - 0 ) 7 . 762 ) 4776 - 0 ) 6 . 46977956-01 

4 . 03767976 - 0 ) 7 . 49616906 - 0 ) 6 . 5074 ) 361-01 


1 . 0091)326 01 
1.00940766 01 
1.00967216 01 
1.00992666 01 

1.01017171 OF 
1,01040776 01 
1 . 01043*06 01 
1 . 01065)96 01 


5 . 45036796-03 4 . 49462776 - 0 ) 
5 . 454123 ) 6-03 4 . 702440 ) 6 - 0 ) 
9 . 27278366 - 0 ) 6 . 43404626 - 0 ) 


6 . 54245717-01 f 

0 . 56011746-01 T 

0 . 9707 ) 996-01 209644006 Ot 


1.01126006 01 
1 . 01146)76 01 
1.01 149236 01 


2) 



GEOMETRIC 

ALTlTUOe 


CAPE KENNEDY REFERENCE ATMOSPHERE 
VERSUS GEOMETRIC ALTITUDE (ANNUAL) 


KINETIC 

temperature 


virtual 

temperature 


K 


.18O7t04t-O2 2.450)62>>€ 02 2.450)6286 02 

5tiO£56JOi £-0£__^456 7 ;5c {_ 2.436 7Q32L 02 


kg m 3 


t.36341701-0)'' 
7^058 lV«JLt-_Oi_ 


4.0)687516-02 2,46)07061 C'2 2.4fc)OTo6t 02 6. *4109 746-0) 

4.6742) 736-02 2.46S4S661 02 2.4694466k 02 6. 493 / 7 l 7fc -0) 

4.51 T4757fc-02 2.475461 * 02 2.47506106 C2 6. )S6 )4 )0k -0) 

4. 366)51 lt-02 2 .482281 7t 2.4822*176 02 6. 1 2 78247t -0) 

.i*^JSTL54t. 2._488 7lS4t C2 5. 9 080626 6 -03 

4,08022666-02 2.495l59Hfc 02 2.495lS98fc 02 5. 696 7042t -0) 

3.94479941-02 2.50161166 32 2.40161166 02 5. 4 934 1 996 -0) 

3.8142081 6-02 2.5080681,6 02 2.40806806 02 5.29788871-0) 

3.606269U-O2 2.5l4S?5fct 02 2.41452566 02 5 . I u98O40t -0 3 

_1 ilA8 8p5 ? e^0_2 _2_s_52>_90p 9 € 0 2 2.4209 80 96 02 4. 9288 7)16-03 


KINEMATIC 

VISCOSITY 


2.30959226-0) 

2 ■ 40 1 l 7626 -03 

2.49616571-0) 
2.59467746 -0) 
^*96fim£-£3_ 
2.80272356-0) 

2 • 9 1 249 78t-0) 
)• 02627046-0) 
3.144167)6 0) 
-1^66gt 62L-Q).. 


COEFFICIENT 
OF VISCOSITY 


ftMtOfl-MC *r 2 


1.5 7 540806-05 
1. 57670736- 05 
1.58001466-05 
1.58332806-05 

1.50664866-05 
1. 58997296-05 


SPEED OF 
SOUNO 


3. 1 3805296 02 
>.192UUE^JU_ 
3.14617946 02 
)• 15025536 02 

3.15433766 02 
3.15842516 02 


1.59662876-05 3. 16660756 02 


1.59995746-05 

1.60328446-05 

1.60660816-05 


3.17069096 02 
3.17478786 02 
3.17087236 02 


3.44964866-02 2.52743356 32 

3. 3)66 14)fc - 92 2.5))870Sfc 02 

3.2? 76080 6-02 2. 54029076 02 

3. 12241666 -02 2 .54673566 02 

3.02091806-02 2.55309206 02 

2.82844576-02 2.56578376 02~ 

2.7 372U56-02 2.5 720 782 6 0 2 

2.64914246-02 2.5783)246 02 

2.56412)46-02 2.50454106 02 

2.59 369996 02, 
2.40270066-02 2.596900S6 02 


2. -.274)056 02 4.75481246 -03 3.392854)6-0) 1 . 61 323866-05 3.18701906 02 

2.5))fi 705k 02 4. 5873S08E-0 3 3.62)91116-0) 1.61654176-05 3. 19107686 02 

2.54029676 02 4.426231U-0) 3. 65962 )l k -0 ) 1.61983386-05 3.19512076 02 

2.54070506 02 4.271199)6-03 3.8001)466-03 1 .623 1 1 326-05 3.19914B7E 02 

2.55)09286 02 4. 1 2202006 -03 3.945564)6-03 1.62637786-05 3.20315796 02 

1 .6 296252E-05 1.20714471 fl j 

2 • 405 78 376 02 3.840 30)66-0 3 4.25188 546-03 L . 6)2853 1 E-05 3.21110926 02 

2.57207026 02 3.70 7 3)596-03 4. 4 1 )0322t -0) 1.6)6059)6-05 3.21504566 02 

2.578)3246 02 3.579)5006-0) 4.57971776-03 1 . 63924 I 26-05 3.21695206 02 

2.S8454l3i 02 ).456l553t-03 4 . 75209 15k - 0 3 1.64239666-05 3.22262536 02 

2 • 5906 98 9 1_ 02 _A. ))7i0£8t-Ci_ ». U64S322 7fc-0S 3. 224462)6 02 
2.59080056 02 ). 22 3393 lfc-03 5.11653841-0) 1.64861606-05 3.23045986 02 


2.32624116-02 
2.252)2026-02 
2. 180923)6-02 
_i_aiil469k^02^ 

2.045)1 156-02 
1.98092456-02 
1.91870036-02 
1.85857)2fc-02 

1.600451)6-02 " 
1.74426)56-02 
1.08994016-02 
1.6)741206-02 

1.58661)46-02 

1.5)740076-02 

1.48995296-02 

1.44397116-02 

1. 39947016-02 
1.35642156-02 
1.31474666-02 
1.2744065E-02 

1.2)534876-02 

1.19752906-02 

1.16090 226-02 

1.12542546-02 


2.6O204O76 02 
2.60831)46 02 
2.61471276 02 

A .6l01U9E-P.i-_ 

2.626267)6 02 
2.631 90986 02 
2.63745)66 02 
2.642892)6 02 

~2. 64821 86 1~02~ 

2.65) 42566 02 
2.6585060k 02 

2 .66) 452^6 02 

2.66626746 Q2 

2.67291296 02 
2.67741096 02 
2.661 74 36E 02 

2.68590256 02 
2.68 9 879 26 02 
2 .693065 it 02 
2.69725126 02 

2.70062886 02 
2 • 70 3 788*6 02 
_2. 7J)ft 72106 Q2 
2 • f 094 1666 02 


2.60284076 02 ) . 1 l 34 7 1 5k -0 3 5 . 3049350k - 0 3 

2.60881346 02 3 . 04 76 3 )2 1 -0 3 5 . 50 1 66 )7k - 3 ) 

2.614 7127k 02 2.90571376-0) 5.7n*890U-0) 

?> 715 t^r 0 1 __ 5,?i4785)t-03 

2.626267)6 02 2.71 !05)0fc-C) 6. 1 3 1 51 3ik -03 

2.6319098k 02 2.62201206-0) 6.355254^-03 

2.6)745)66 02 2.5)431906-0) 6 . 5061 7 00 k -0 3 

2.64289236 02 2.449841)6-03 6.82444866-03 

2 .648 21856 02 “27)68 4 6596^03 7.07025C6t - 5T~ 

2.65) 42566 02 2 . 2900 3926-0) 7.32)76781-03 

2.65850606 02 2. 2 1447826-03 7.56517001-0) 

2.66) 45246 02 2.141661)6-0) 7.85464146-03 

2.67291296 02 2.00)03806^-0) 8^4185084^0) 

2.6774i09t 02 1.9)80)156-0) 8.71)26486-0) 

2.68174)66 02 1.07570746-0) 9.0 1 68 1 6 i t -0 3 


1.65107646-05 3.2)421476 02 

1.6546987t-05 3.2)7923)6 02 

1.65768066-05 3.2M5B22E 02 

Ut6Q6J,93£~Q5 3.2 4518806 02 


1.66)51216-05 

1.66635546-05 

1.66914636-05 

1.67188166-05 

l7fe 7455771 -05 
1.67717166-05 
1.67971966-05 
1.60219816-05 


3.24873676 02 
3.25222476 02 
3.25564826 02 
3. 25900 126 02 

3.26228546 02 
3.26549U6 02 
3.26661586 02 
3.27165516 02 


1.68693276-05 3.27746046 02 
1.68918106-05 3.26021696 02 
1.69134506-05 3.28286996 02 


1.091 05686 -02 2 . 71 18660k 02 

1.05775706-02 2.7l40590fc 02 

1 .02548716-02 2.7159857k 02 

9.942l220fc-0) 2. 7 176)556 02_ 


9.636502 7k -0 3 
9. 34445)26-0) 
9.06085036-0) 
8. 78 54531k - 0^3 

8.5l80215t-0 ) 
8.25832866-03 
8.006151)6-0) 
7.76127616-0) 


2.71876756 02 
2.71*506826 02 
2.7i2 790bt C 2 
2.7096)9*t 0* 

2 . 7061 l 78k 02 
2 • 7O25290t_jO2 
2.69«779)fc 02 
2. 6950699k 02 


7.52)59206-0) 2.6908057k 02 
7.29259846-0) 2.68659056 02 
7.068)97)6-0 ) 2.682227/602 
6.85069906-0) 2.077721 II 02 

6.6)911976-03 2.67)0745* 02 
0.41407926-0) 2.66829146 02 
6.2)48 0416-03 2.66 )37596 0 2 

5.85347916-0) 2.65)16106 02 
3.67110646-0) 2.64 786886 02 
5,49405396-03 2.6425584k 02 
5*3221 7166-0) 2. 63693286 02 


2.68590256 02 
2.68987926 02 
2.69)665)6 02 
2.69725126 02 

2.70062886 02 
2. 7037884k 02 
2.706721 0 6 02 
2.70941666 02 

2.7110660k 02 
2 . 7160590k 02 
2.7159857k 02 
2,7176)5 56 02 

2.7187676k 02 
2.7158602k 02 
2.712 7908k 02 
2. 7095 ) 94 k 02 

2.70611786 02 
2. 7025290k 0.2 
2.698779)6 02 
2.5960699E 0? 

2.6900057k 02 
2.6865905k 02 

2 •_682_2 2 7 7 fc_02 

2 • 677 7? 1 | k 02 

2.67)0 765k 02 
2.5602914k 02 
2.663)7596 02 
.itftiSDDt 02 _ 

2.6531610k iU 
2. 6478600k 02 
2.6624504k 02 
2.6369)286 02 


'•8151 546t -0 3 9.3293467k -03 

U 7567082 k -C 3 9 .65102711-0) 

1. 7003416E-03 9.90205791-0) 

1 • 0459792k -0) 1 .0)225906-02 

1 • 59 3 5 38 Ok -0 3 1 . 06 7284)6 -02 

l .54294 7 36 -C 3 l . 1 0 329 76t -02 
1.4941)526- 03 1.14031 7)1-02 

1.44703)86-0) 1. 1 70)6O7r-O2 


1. 5015768k 0) 
1. 35770186-03 
I.H534756-03 
1.274456)6-0) 

1.23470746-0) 
1. 1906240k -0 ) 
I. 16) 504 )fc - 0 3 
1. 1295526fc-0) 

1.0905534k -G) 

1-^4413 

1.0) 346126-03 

1 .00) )uS2k -0) 


1.21 744031-02 
l .25769 10k- J2 
1.29801266-02 
-li25imtt*C£ 

1 . 3046901k -02 
i .4252440k - 32 
1 .4668753L -02 
l ■ 5096 1 44 k - J2 

1.55 349 321 -02 
L,5985540t-02 
1.6448006* -02 
1.69229751-02 


9.760)5726-04 1.74107|5l-02 

9.45024206-04 1.79115966-02 

„9 • 1 804 )09k -04 L* 94260 04k -^2 

8.91265 *) c -04 1.0954)426-02 

8. 6520 72 3k -C4 1 . 949702)* -02 

8. 400224 )fc -04 2.0354474* -02 

8.15507776-04 2 .062 7 l 46k -02 

_^9iipg4Qt-Q4. 2U2 155001 -(J.2 . 

7.60578406-04 2. 1 8200011 -02 

7.40120726-04 2.2441 160k -02 

7,24)06711-04 2. )0?9496k -02 

T» Oil 189 31-04 2.3 7)54141-02 


1 .69342066-05 
l.fe^55 0)9t-05 
l .69729096-05 
1.09907706-05 

1.70075026-05 
1.7023)016-05 
_l. 7 0378826-05 
1.70512791-05 

1 . 706)4466-05 
1 . 7074))5£-05 
l . 708)8996-05 
1,7092006^-05. 

1 . 70977016-05 
1 . 708)3166-05 
1 . 70600 )9fc-05 
1 . 70418896 -05 

1 .7O)4003t-O5 
l i JQ17040t_-<L5 
1 .69903776-05 
1 , 697891 06-05 

1.69586506-05 
1.69376386-05 
u«L?j$jife0t-a5 
1 .089)359fc-O5 

1 .68 701 166-05 
1 .68462096-05 
1.60215986-05 
1,0794)204-05 ... 

1 .6770)886-05 
l .67438216-05 
I .67166)46-05 
1.66888426-0 


3* 28541451 02 
—3 *-207 84561 02 
3.29015891 02 
3.292)4011 02 

3.29440891 02 
3.29633551 02 
3.29812261 02 
3.29976451 02 

3.3012457C 02 
). 30259021 02 
3.303762)1 02 
—3* 3047 6551 02 

3.30545371 02 
3. 30369081 02 
3.30181051 02 
3 .29983 931 02 

3.29775501 02 
3*.2?i5401EQ2 
3. 29)26051 02 
3.29089441 02 

3.20841191 02 
3.2850)5)1 02 
J. 28 )16621 02 
3.28040691 02 

1.27755951 02 
3.27462501 02 

I. 27160811 02 

J, 20T5OI4i_fiA 

3.265)20)1 02 
3.26207006 02 
3.23873961 02 
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CAPE KENNEDY REFERENCE ATMOSPHERE 
VERSUS GEOMETRIC ALTITUDE (ANNUAL) 


TABLE HI 
(Continued) 


GEOMETRIC 

ALTITUOC 


RATIO 


DENSITY 

RATIO 


VISCOSITY 

RATIO 


MOLECULAR 

WEIGHT 


w 

H250. 


L?9wm-0I 


e»-l 

51 


94500 • 

_14T»0, 


MHIT1TMI 

9 . 94711441-01 


.17000. 

57250. 

17500. 


57750* 

90000*' 

10250. 

90500* 

llWfli 


5.70014445*09 

5.57194040-09 

5*97050040-09 

5*17750970-09 

9.15102070-01 


r wwmi-w 

1.41474211-01 


0*49201910-01 

0.4509210C-01 

0.44405440-01 
0*40722270-01 
■In TQ 54 Qllt *01 


1*01200411 01 . 


4*01144410-09 4.01924020-09 0*72950070-01 


9*07000200-09 
_ J. 75099427-09 
9 *42454490-09 

i.ioTiiioi-ai 


4*44140440-09 
4.47420110-09 
4.91794490-09 
9 i 14445100*01 


9400 A. 

99250* 

. _|4500*__ 
99750. 


IJUftflt-U 

9*20001220-09 

9*17940440-09 

9.07017090-09 


4.01742400-01 
9.07549550-09 
1. 79900240-09 
9*40001940-09 


0.7417755C-01 
0. 75445940-01 
0*77011970-01 


9*01494040-01 

0.09290000-01 

0.05097554-01 

0*44029900-01 


40000* 


2*97097740-09 9.40274910-09 0.00419020-01 


40500. 

2.70112540-09 

9.24474100-09 

0*92150990-01 

40750. 

2.49141700-09 

9.19294500-09 

0*91902750-01 

41000. 

2.404022U-09 

9*02425740-09 

0.95441910-01 

41250. 

2.52122550-09 

2.92014000-09 

0.97945940-01 - 

UlMi 

2*55551950*51 

2ntim75£*51 

-I«4tfl7ia5&-m 


41750. 

2.94250190-09 

2*72950900-09 

9.00749000-01 

42000. 

2.20792900-09 

2.»MUIK*OI 

9.02495500-01 

42250* 

2*21449000-09 

2.MUUH-M 

9.0400*040-01 

42500. 

2.14449990-09 

2 .«nw«K-l> 

4.05714120-01 

51755» , 

liQT54im-51 


tn07111Mi-01 


1*01217700 01 
1.01294050 01 

1.01249720 01 
1*01244090 01 
In 01275400 01 
1.01249450 01 

1*01904940 01 
U0U20M& 01 
1.01992440 01 


1.01954500 01 
1.0194701c 01 
1*91970710 01 
1.01909290 01 


1.01994900 01 

1.01405171 01 


1.01410420 01 
1.01427790 01 

1.914)4561 01 
1. 01445040 01 
1.01451272 01 


1.01441 14E 01 

1.01440052 01 
1.0147424E 01 
1. 01463)41 01 
1.01450202 01 


49000* 

49250. 

49500*_ 

49750. 


2.0H0999E-02 

1.9477095E-09 

1.0044 04 20-0 9 


1 . 02747410-09 


2*2 4290750-09 
2.21590520-09 
2.14124250-09 
2.04991510-09 


♦ * 005 022*0*0 1 
9.10495020-01 
9.119004*0-01 
4.19475140-01 


1.01444440 01 
1.01509900 01 
1.01509400 Cl 
1.01515410 01 


4*5557“ 

1.U09244C-69 

2.00115121-09 

9.14997361-01 



1.01521421 

01 

44250. 

1.71504194-09 

1.49449551-09 

9*14945591-01 

t 


1.01527041 

01 

44500. 

1.64164721-03 

1.47105261-09 

4* 17737641-01 

\ 

\ 

1.01592441 

01 

44750. 

1.41001401-09 

1.40452421-09 

9,191114)1-01 



1.01537791 

01 

45000. 

1.54006421-09 

J. 7502 9241-0 9 

9*20426911-01 

\ 


1.01542611 

01 

45250. 

1 .51 175451-09 

1.64907641-09 

9.21694761-01 

* 


1.01547721 

01 

45500. 

1*46502591-09 

1,49744461-09 

9.22927171-01 

► 


1.01552471 

01 

45750. 

1.41941991-09 

1.54466971-09 

9.24109591-01 

l 


1.01557071 

01 

44000. 

1 • 97406471-09 

1.59965641-09 

9.2524)621-01 

i 


1.01561321 

01 

44250. 

1.99972451-09 

1.46427451-09 

9.26327231-01 



1.01565691 

01 

46500. 

1.24275041-09 

1.49464991-09 

9.27356211-01 

! 

i 

I. 01370001 

ot 

44750. 

1.25904561-09 

1.94071751-09 

9.26334041-01 

■ 

j 


1.01574091 

01 

47000. 

1.21464191-09 

1.94440901-09 

9.29252691-01 

6 


1.01577931 

01 

47250. 

1.17749491-09 

1.90944401-09 

9.90111501-01 


l 

1.01561721 

01 

47500. 

1.14144021-09 

1.24242161-09 

9.90906191-01 


1 

1.01565941 

01 

47750. 

1.10659701-09 

1.22242501-09 

9.91640151-01 



1.01546991 

01 

44000. 

1.07240941-09 

1.16421751-09 

9.92304931-01 



1.01592 Ml 

01 

49250. 

1.04006071-09 

1.14714671-09 

9. 32499901-01 



1.01599691 

01 

49500. 

1.00499071-09 

1.11196061-09 

9.99422451-01 



1.01996921 

01 

44750. 

9*77574461-04 

1.07441241-09 

9*99649761-01 



1.01602051 

01 

49000. 

9.47524951-04 

1.04927721-09 

9.94174541-01 



1.01609111 

01 

44250. 

9.14411991-04 

1.01279901-09 

9.99990561-01 



1.01604091 

01 

49500. 

6.40926171-04 

9.6)114511-04 

9.92555671-01 



1.01610661 

01 

49750* 

6.69647221-04 

9.54979961-04 

9.91679661-01 



1.01619621 

01 

50000. 

4.97551451-04 

9.26497751-04 

4. 9d?44ftl=0T~ 



1.01616291 

01 

50250. 

4.12016691-04 

6.99443761-04 

9.29749411-01 



1 .01616491 

01 

50500. 

7.47220601-04 

6.73190031-Q4 

9.26749721-01 



1 .0 162141 t 

01 

50750. 

7.49142941-04 

6.47710691-04 

9.27666111-01 



1.01629461 

01 

51000. 

7.94762951-04 

6.22960961-04 

9.24579561-01 



1.01626241 

01 

51250. 

7.17059271-04 

7.96974941-04 

9.25491191-01 



1.01624541 

01 


6.45Q1426E-04 

7.75471111-04 

9.24241591-01 



1.016)0791 

01 

51750. 

6.79606691-04 

7.59044671-04 

9.29011641-01 



1.016)2961 

01 

52000. 

4.52424941-04 

7.91079901-04 

9.21742991-01 



1.016)9061 

01 

52250. 

6.92649461-04 

7.09750111-04 

9.20435621-01 

« 


1.016)71)1 

01 

52500. 

6.19049541-04 

4.69097291-04 

9.19090961-01 



1.014)4121 

01 

smgr 

?*7 WilH-04 

4*64921991-04 

_9* 17709431-01 



1.01661041 01 

59000. 

5.75555001-04 

4.49365621-04 

9.16249001-01 



1 .014424)1 

01 

59250. 

5.57422661-04 

4.30410641-04 

9.14641411-01 



1.01444741 

01 

59500. 

5.40215401-04 

4. 11974411-04 

9*19959991-01 



1.014449)1 

01 

59750. 

5.29919191-04 


9.11697511-01 

2 49444001 01 

1.01444291 

01 
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CAPE KENNEDY REFERENCE ATMOSPHERE 
VERSUS GEOMETRIC ALTITUDE (ANNUAL) 


GEOMETRIC 

ALTITUOE 


5* 2*0. 
5**30. 
5*7*0. 

50090. 
*6250, __ 
56500. 
* 67 * 0 . 


KINETIC VIRTUAL 

TEMPERATURE TEMPERATURE 


PRESSURE 


i*vto*« cm* 


*. 1*531)38-0) 2.6)129*68 02 2.6)129*68 02 

4.99))*76fc-0) 2.6’555368 02 2.62***068 02 

4.83613678-0) 2 .61970108 02 2.61970138 02 

4.68)49278-0) 2.6137*028 02 2.6137*028 02 

l±^21JQk>l 02 2. 60 7 7 0158 02 

6. 39158608-0) 2 .691**81 t 02 2.601*5818 02 

4.2*23660fc-O) 2 .595 32 3 78 02 2.*9532)7£ 02 

4 « 1 16625*8-0) 2 .*890D| 1 8 02 2.58900U8 02 


KINEMATIC 
VI$COS» T Y 


COEFFICIENT 
OF VISCOSITY 


TABLE m 
(Continued) 


SPEED OF 
SOUND 


6*92* 3221 E *06 2 .46097 708 -02 1 . 66604008-05 

6*62*34166-09 2.* 1 026661 “02 1 .663150 78-05 

6.4 310* 30fc -04 2. *81*36 It -02 l .66019966-05 

6.24226398-0* 2.6*478848-02 1 . 6*7194 Jfc-05 

■■ 2 » 73 Q 1 070E - Q2 i .6*41 1636-0* 
*.8606*376-04 2 . 90 755698-02 1.6*102708-0* 

*. 7074782t-04 2.68 720908-02 1.64766628-0* 

*.*3919796-04 2.96913238-02 1.64466118-0* 


2. *82*9348 02 2.582*9348 02 *.37*66848-04 3.0*340118-02 1.64140728-0* 

52^*^216 7*m^4 ^1*103*4^42 1.03810818 -0* 

3.73392798-03 2. *69*3698 02 2. *695)698 02 * .f-62 31 098-04 3.229266*8-02 1.63476*28-0* 

3.6139*4*8-03 2- *6289408 02 2. *6289408 02 4.912219*8-04 3. 32 106498 -02 1.63139008-0* 


3.4973*3*8-03 2. **617868 02 2. **617868 02 4.7663*188-04 

3.38432478-03 2. *4939418 02 2.54939418 02 4.624*8*48-04 

_Jx 2 T 46 . 7 i 2 L^LL 02 2 ^ 425 4 J 5 L 02 * 680368-04 

3.168298*8-03 2. *3*62908 02 2.53*62908 02 4.3*289448-04 


3.06511438-03 2. *286*4*8 02 

2.96*02938-01 2. *2162268 02 

2.8679*668-03 2. *14*3608 02 

_ _2_. 77 381 228-03 2 .507 I9_7*fc_0j„ 

2.682*1368-03 2. *0021018 02 

2. *9398028-03 2.49297608 02 

2.5081 3528-03 2.48569918 02 

2.42490238-0 3 2.47837938 02 


2.5286*4*8 02 4. 222 74* 78 -04 

2.52162268 02 4.0962*208-04 

2. *1453608 02 3.97331018-04 

£. *07)9758 02 3. 8 * 382 1 ftg -04 

2.50021018 02 3.7378,8928-04 

2.4929760J. 02 3. 62481 89fc -04 

2.48*69818 C2 3.51512138-04 
2.4/837918 02 3.408*0738-04 


3.41**1298-02 1.6279*368-0* 

3.51272098-02 1.62448788-0* 

-3.61274U £2 1.62 098 1 9 8-0* 

3.71*7872t-02 1.61744308-0* 

3.82184228-02 1.61386688-0* 

3.93104648-02 1.6102*6*8-0* 

4.043*1408-02 1.606613*8-0* 

J^mi*94L-fl2_ 1 .60293918-0* 


4.27667198-02 

4.40160238-02 

4.52826*18-02 

4.6*679268-02 


1.59923468-0* 
1 .59**01 lfc-0* 
1.59174018-0* 
1.5879*298-0* 


3.25194528 02 
3.24829348 02 
3.24467288 02 
3.240985*8 02 

3.23723128 07 
3.23341781 02 
3.229541U 02 
3.22*60498 C2 

3.22161088 02 
3.217560 98 O j 
3.2134*698 02 
3.20930048 02 

3.20*09318 02 
3.20083668 02 
3« 19633348 02 
3.19218398 02 

3.18779078 02 
3.1833**28 02 
3.17887898 02 

3. 169810*8 02 
3. 16*22 14C 02 
3.160*9798 02 
3.1**941*8 02 


2 - 47l0222E 02 2.47102228 02 3.30489208-04 4 , T«* ) )2 0 48 -02 1.58414078-05 3.1*125)88 02 

2 1 1 90?*?if~^l a! P 2 3>2QU92H-Q6 4 A 9il99118-J^ 1.58030488-05 3.146536)8 02 

2 ‘ 2**3620308 02 2. *5620308 02 3.10632998-04 5. 0 7494 77t-02 1.57644628-05 l!i41T9028 02 

2.11665098-03 2.44674**8 02 2.44874**8 02 3-0 1 122608-04 *.22234488-02 1.572*6618-05 3.13701708 02 

2-6612*998 02 2. *412*998 n? 2.910804*8-04 5.37434)78-02 1.56966*98-0* 3.132219*8 02 

•2I » lli « 2 .» 2 *^608-04 *.*3110*48-02 1.56474648-0* VlltwSi ” 


1.8446*318-03 2.4196*4)8 02 2.4186*438 02 2.6*692118-04 *. 8*962098-02 1.5*685*18-05 3. 11768298 02 

J f “^ii°I T8€ 02 ? - 4> H° 7T 8t 02 2.*Te*M)t-04 6.0 3173978-02 1.5*288*48-05 3.U2T9608 02 

f *!! 02 2 ‘ 4034 * 45 * 02 2. *9446348-04 6.20935638-02 1.54890128-05 3.10789048 02 

2i ?* 2. *1667918-04 6 . 39267008-02 1.54490)28-0) 3.10296718 02 


5.07494778-02 

5.22234488-02 

5.37434)78-02 

*.*3110*48-02 


1.57644628-0* 

1.57256618-05 


1.56866598-05 

1.56474648-05 


3.14179028 02 
3.13701708 02 


3.13221858 02 
3.12739*58 02 


1.54966268-03 

1.49610968-03 

1.44424928-03 

1.39403608-03 

1.36)61708-03“ 
1.29935168-03 
1.2*279268-03 
l #20869618*0 3 


2.39062128 02 
2.37297998 02 
2.36*13178 02 
2.35767868 02 

T. 3*0021 78 02 
2.36236)68 02 
2.336 7 J668 02 
2.3270*098 02 


1.12672088-03 2.3117*1)8 02 
1.09676078-0) 2.30611118 02 
1.06609998-0) 2.29667918 02 

1.00969768-0) 2.2899*6)8 02 
9.72*1890 8-06 2.28126 668 02 
9,37*27)08-06 2.27)66678 02 
9 0)697)18-06 2.2660*908 02 

8.70964)18-06 2.259686*8 02 
ft. )9)2542t-04 2.2509)028 02 
6.087)77*1-04 2.263 19058 02 
7.79 1699 Jt -06 2^2 1*96908 02 

7 . *0*9 1 2ft 8 - 06 2.226 )6558 02 
7.22971 368 -06 2.22068198 02 
6.96231618-06 2.21)6(918 02 
6. 7069 1998-06 2.29*47**8 02 


2. 18062128 02 
2.J729799E 02 
2.16*33178 02 
2 . )*76 7868 02 

2.3*002178 02 
2.36236)88 C 2 
2.13670668 02 
2.32705098 02 


6.65*80 10 t -06 
6.2151 30*8-04 
*.96269068-06 
*. 758233U-06 

■>. *6 16297k -06 
*. 3)213218-04 
* • 1 300 #698-06 
6.91*0)108-06 


2.198**6*8 02 
2.1911*628 02 
2.19)780*1 02 
2 *lfA 4£768 02 

2.1 69099 i 8 02 
2 . 161 74 )98 02 
2.1*6*13*8 02 
2.1672*918 02 


6.76679*28-06 2.160J27U 02 

6.56*1)528-06 2.1)292168 02 

6 j J 699 *QJE _-£6 _iai 54501 t 02 
^220M708-Q6 2.119693*8 02 


2.26769698-06 
2.196)76)8-04 
2.12709928-04 
2. C *980 708 -06 

1 • 996468 )C -06 
1.9)097098-06 
1 • *69 326 )t -06 
1.60966018-06 


6.7772)068-02 

6.979963*8-02 

7.18726(68-02 

7.60237**8-02 

7^.62660 7*8-02 " 
7.8*620668-02 
0.09166608-02 
0.3)662)68-02 


2. 31 1 7*1)8 02 
2. 106 111 18 02 
2.29667988 02 

2.2089*6)8 02 
_ 2 _. 26 JL 26668 02 
2.27)66678' 02 
2 • / 660*031 02 

2 . 2 * 8 * 06*8 02 
2 . 2*09 )G2t 02 
2.261)90*1 02 
2.21**6938 02 

2.228 I6**t 02 
2.2200*198 02 
2.213610)1 <V 
2«20547**t 02 

2.190**6*8 02 

2.1911*628 02 
2.10)7*048 02 
2.1 766^708 02 

2.16909928 02 
2.16179)48 02 
2 . 1 * 6 * 1)01 02 
2.1672*911 02 

2.1*002718 C2 
2.1)282148 02 
2 fU? 690 U JU 
2.110403*8 02 


1.53687098-05 
1 • 5)283668-05 
1.52879688-0* 
1. *2474658-05 

1.52068858-05 
1 .*1662408-0* 
1.5125*388-0* 
1.50847878-05 


3.09307328 02 
3. 08910528 02 
3.08H246E 02 
3.07813278 02 

3.07)1)068 02 
3.06911928 02 
3.36)10018 02 
3.0*807408 02 


1.694089)8 04 8.85200)88-02 

1.64009228-04 9.1220*218-02 

1.586094*8-04 9.40292698-02 

1.5) 525)98-04 9.692*8*08-02 

lf 4 «^l«Jl -06 9 .^ 99210408 - 0 £ 

1.6) 647018-04 1.6)021621-01 

;. 38426448-04 1 . 06220678 -0 1 

l.)4U^728-04 1.09*47*48-01 

I • 2 '*899308 -06 1 . I 29926*8 -0 1 

1.2**95928-06 1.16*30001-01 

1.21601 1*8 - 06 1 .20219268 -01 

1.17)42)68-06 1.260)0868-01 

I. 1)60* llr -06 1 .279702)8-01 

1 .r«#*0 7 lfet -06 1.12066671-0 1 

1 . 0 * 00 ) 608-06 1 , 36301868-01 

1.62296118-06 1.60689068-01 

9.081)2**8-0* 1.6*2)6671-01 

9.54)80798-0* 1.699487*8-01 

9.216006)1-0* 1 .*68)2 808 -01 

8.099790)8-0* 1.5909*098-01 

0.692*9*58-0* 1.6*165168-01 

0.29692208-0* 1.70*00618-01 

0.006*2)08-0* 1.7623)698-01 

7. 72714)31 -05 1 . 87088 701 -01 

7.6*05)2*8-0* 1.09162728-01 

7. 196651 7C-05 U9***4Mi-91 

6.94068798-0* 2.0100)668-01 


1.500)1678-0* 3.34000468 07 

1.4962)198-05 3.34296)68 02 

1.69214538-03 )• 03791968 02 

1.48809798-03 3.0)287)68 02 

- 1 • 4 * J? 7 $ 6 £^ 7 

1.679003)8-03 3.02277078 0 1 

1.67*79728-0* 


3.0177)1)8 02 


1.671713)8-0* 3.01268*68 02 

1.6676)178-0* 3.007661*8 02 

1.603*5)08-0.3 3, 002 69001.. Qi 

1.65967028-0* 2.997*62)8 02 


l .65*40738-0* 
1 .6*1)4118-05 
1.64727998-05 
1.66 322111.-05 

l .6)9176)8-05 
1.6)51)098-0* 
1.611096U-05 
1.62 70660t -0* 

l .62)06128-05 
1.61 902*6 1-0_5 
1.61*01778-03 
I .61 101778-05 


7.992*20)8 02 
2.98749918 02 
2.90247498 02 
2 . 9 TJ 656 U^ 2 „ 

2.97244)98 02 
2.9674)058 02 
2. 9624399§ 02 
2.9*744858 02 

2.95246*08 02 
2* 94 740908 02 
2.94292181 02 
2.9)796298 02 


1.40702**8-05 2.9)261268 02 

1.40)04198-0* 2.92767W8 02 

1 , J 99 Q 05 Jfc -91 1* 9 12 UM1L 02 
1. 39909718-09 2.91781)98 02 


* 










CAPE KENNEDY REFERENCE ATMOSPHERE 
VERSUS GEOMETRIC ALTITUDE (ANNUAL) 



GEOMETRIC 

altituoe 


PRESSURE 

RATIO 


OENSITY 

RATIO 


VISCOSITY 

RATIO 


5.06906492-04 

4,9097900f-04 

4.799200)2-04 


S.lMimc-04 9* 1 02 •4716-01 
5*5970?©02-04 I.OITORH-Ol 
5.4)971272-04 9.070924)1-01 
1*27421111-04 9.0549042t-0i 


MOLECULAR 

WEIGHT 


o'M*** 


20*444001 Oi 


PRESSURE 

DEFERENCE 


TABLE 111 
(ContimMd) 



1. 01444429 01 
1.01491942 01 
1.0149911E 01 
1.01494442 01 


59290. 

4.91411492-04 

4.94047042-04 

9. 02000772-01 

5550ft* 

4*11090902-04 

4.02295112-04 

9.001549QEr01 

99790. 

4*04779412-04 

4.40014022-04 

0.90402402-01 

94000. 

1 ..9 1451122-04 

4.94199922-04 

0.94024742-01 


94900. 

1.47149902-04 

4.27729702-04 

0.93194742-01 

- 94790* 

9*993)9492-04 

4.19042292-04 

0.91144112-01 

_ . 57000. 

1*49044242-04 

4,02717442-04 

0.49474012-01 

97290. 

9.92770402-04 

3.90799942-04 

0.47900192-01 

m 

9*21914972-04 3. 79094144-04 4.49444994-01 I 

97790. 

9.11929272-04 

1.47709901-04 

0.03711242-01 

90000. 

9.01949472-04 

3.94707402-04 

0.01777111-01 

59250* . 

2.91942422-04 

1*44099722-04 

«• 790*3 4742-01 

90900. 

2.01997992-04 

1.19712142-04 

0.77014)02-01 


59000, 

2.01741902-04 

1.19404112-04 

0. 71702692-01 

99290. 

2.99094272-04 

3.04247492-04 

0. 71742702-01 

... 195P0, 

MBIT MMt-LttMWM-M 

•.09417142-01 

_ 99790. 

2.94419942-04 

2 .479909)2-04 

4.47010412-01 

60000. 

2 • 90444942-04 

2.79236292-04 

0.69999712-01 J 



1.0149 T99f 01 
1. 01494991 01 
l. 01440 10€ 01 

1.01441429 01 


rn T T-i t j M>*i 


1.01444199 01 
1*01449314 01 


1.01444909 01 
1.0144T499 01 


PIT" iris'll 


1.01444745 01 

1.01470029 01 
U0U7112E 01 
1.01472799 01 


1.01474444 01 
1.01479999 01 
1.01474999 01 
1.01477222 01 


1.014740)9 01 


PITH I H f'l 1 


1.01474979 01 
i. 01440902 01 


1.01441012 01 
1.01441712 01 


PITT T ' 4a 'll 


61790. 

1.01979202-04 

2.24444042-04 

4.504279)2-01 

o 

1.01443022 

01 

62000. 

1.75209422-04 

2. 17526122-04 

4.44494412-01 

K 

1.01643492 

01 

62290. 

1.44220642-04 

2.10761722-04 

4.44241742-01 

t 

1.01644242 

01 

62500. 

1.6)424902-04 

2.04149572-04 

4.44097322-01 

3 

1. 01 444452 

01 


6)000. 

1.92)7)672-04 

1.916016)2-04 

4.)9708462-0l t 

( 1.01445972 

01 

63250. 

1.47107442-04 

1.45575402-04 

4. )750552E-0t 

1.01446512 

01 

6)500. 

1.42004592-04 

1.79722)62-04 

4.)5297102-01 ► 

: 1.016470)2 

01 

6)790. 

1.37071172-04 

1.740)6412-34 

4.13044202-01 § 

fa 

} 1.016475)2 

J 

01 


64000. 

l.)22904l 2-04 

1.60514932-04 

4.30447022-01 > 

64250. 

1.27463012-04 

1.6)151212-04 

4.24646242-01 a 

64500. 

1 .23189332-04 

1.57942592-04 

4.24422412-01 « 

64790. 

1.10047461-04 

1.92004592-04 

4.241956T(-Q1 > 


iHrvig'iMmiinn wiiZTl . ig'M 


1.01484022 01 
1.01444442 01 
1.01444442 01 
1.01444942 01 


PITT vi IT4K'll 



9.21442412-05 

1.21)70442-04 

0.005 7201 2-01 

66790. 

4.49549592-05 

1.17301462-04 

0.06)39492-01 

67000. 

0.56793022-09 

1.1)510202-04 

1.04101152-01 

67250. 

0.2520)442-05 

1.09794002-04 

0.01074052-01 


I 1 I II I II I I MW I II I III I I Iff II Hllll 


67750. 

7.661)4)32-05 

1.02574202-04 

7.9742)201-01 

64000. 

7.340)3442-09 

9.91446412-05 

7.99190922-01 

64290. 

7.10474012-05 

9.50141922-09 

7.92977262-01 

60500. 

6.446)2972-05 

9.29920492-05 

7.90794342-01 


n:? v i i ii i ■ninniTg’H 


6.14779502-05 
4.11119442-09 
9. 44240002-09 
9.44114402-09 


4.44)01421-09 

4.)4441092-09 

4.04)40)11-09 

7.79744401-09 


7.44)24422-01 

7.44120422-01 

7.41914792-01 

7.79712442-01 


9. 44172179-09 7.91440021-09 T. 77914092-01 


urcKHna'ii 


9.04429042-04 

4.09247492-09 


4.447)0102-09 

4*40074022-04 


PTTTTTT FT g I ■ WH 


4.74405441-09 

4.92000202-09 

4.40019042-09 


791)1092-01 
7.709459)2-01 

7.40704112-01 

7.44907911-01 


LnJUl'in S iMTl'Ii l/MTBlHnUilIUCjl 

tmiiu lisnmxi ? xrzi mi 


1.01492102 Q1 
1.014924)2 01 

1.01492742 01 
1.0149)042 01 




1.0169)642 

01 

1.0169)962 

01 

1.01694242 

01 

1 1.01694912 

01 

H M" 'UlM 11 

1.01699012 

01 

1.01695252 

01 

1.01695492 

01 

1.01695712 

01 

r. 01699931 

01 

! 1*01696142 01 

1.01696)42 

01 

1.01696542 

01 

1. *11696722 

01 

f 1.01696911 

01 






















GEOMETRIC 

ALTITUDE 


CAPE KENNEDY REFERENCE ATMOSPHERE 
VERSUS GEOMETRIC ALTITUDE (ANNUAL) 


KINETIC 

TEMPERATURE 


VIRTUAL 

TEMPERATURE 


KINEMATIC 

VISCOSITY 


3.46 108466-04 
3.32507516-04 
3.49)97666-04 
3. 06762636-04 

2.94367486-04 
2.82636476-04 
2.71 333136-04 
2.60669266-04 

2^40069136-04 

2.30)66346-04 

2.21010136-04 

2.12002)36-04 

2.033)2986-04 

1.94690406-04 

1.6696)716-04 

1.79241676-04 

1.71614336-04 


2.08306366 02 
2.07603)16 02 
2.069062)6 02 
2.06209426 02 

2.03314626 02 
2.04621916 02 
2.041)1136 02 

2.0)442206 02 

^02734996 02 
2.02069476 02 
2.01389436 02 
2.00702626 02 

2.00021476 02 

Xt WM MI 02 
1.96662036 02 
1.97963646 02 

1.97309926 02 
1.96626696 02 


2.06306966 02 
2.C76033U 02 
2.069062)6 02 
2.06209426 02 

2 • 05314626 02 
2.048219U 02 
2.041311)6 02 
2.03442206 02 

2.02734996 02 
2.02069476 02 

2. 01)63436 02 
2.00702826 02 


9.78824636-03 

5.97997026-03 

5.377692U-03 

9.18241196-05 

4.99)54906-05 

4.81091256-05 

4.634)2566-05 

4.46361296-05 

”4! I 39 1 3496 -05 
3.98503786-05 

3.6)615606-05 


2.00021476 02 3.69234036-05 


1.96662096 02 
1.9798)6*6 02 


1.97305926 02 
1.96628656 02 


3.41929106-05 

3.28977176-05 


3.1647)316-05 

3.04404356-05 


1.51196316-04 

1.44849686-04 

1.36747596-04 


1.27246436-04 

1.21834716-04 

1.166)4286-04 

1.116)9546-04 


1.94597966 02 
1.93920616 02 

1.9)243166 02 


1.91865476 02 
1.91204926 02 
1.90522996 02 
1.698)9)26 02 


1.94397986 02 

1.9)920616 02 
1.93243166 02 
477 


1.91685476 02 
1.91204926 02 
l 90522996 02 
1.89839326 02 


2.70673696-09 
2.60214146-05 
2.5O126136-05 
' 98 


2.31019226-05 

2.21977696-05 

2.1)263516-05 

2.04865676-05 


COEFFICIENT 
OF VISCOSITY 


SPEED OF 
SOUNO 


02 2. 1 1 i 35166 02 6.69493S6t-05 2.07789476-01 
3.90024916-04 2.10424416 02 2.10424416 02 6.45704756-05 2. 1 4832666-0 1 
3.74649916-04 2.09716126 02 2.09716126 02 6. 22677 746-05 2. 22 14)666-0 1 


2.37615046-01 

2.45796996-01 

2.542982)6-01 

2.63126456-01 

2.72296806^01 

2.61824206-01 

2.91723366-01 

3.02009926-01 

3.23810656-01 

3.35360076-01 

3.47)65986-01 

3.39847896-01 
3t T2123936 ~01 
3.66)20646-01 
4.00354196-01 

4.14949026-01 

4.30126226-01 


c , 

1.3911)716-03 2.91289**8 02 

1.36718476-05 2.90794196 02 

1.36) 24056-05 2.90)09)16 02 

1.37930376-05 2. 89670216 Q2 

1.375)7446-05 2.89332046 02 

1.37145276-05 2.66844626 02 

1.3675)766-05 2.88357896 02 

1.36) 62976-05 2.67871926 02 

1 7)5972756-05 2.67 3665)6 02 

1.3558)166-05 2.86901796 02 

1.35194106-05 2.86417566 02 

1.34805546-05 2*859)3836 02 


1.34029666-05 

1.33642266-03 

1.3)255066-05 


2.64967556 02 
2.64464626 02 
2.64002256 02 


1.32646096-05 2.6)519776 02 


1.57602)76-04 1,93274676 02 1.95274676 02 2.81517176-05 )* 1 6 - 0 1 


2.82554666 02 
2.820716)6 02 

2.61366636 02 
2.81104926 02 


1.30156946-05 2.601)5556 02 


1.32094)46-05 

1.31707)96-05 


1.31)20296-05 

1.309)2906-03 


4.79426096-01 

4.97200546-01 

5.15692906-01 


5.5495160t-0l 

5.75761666-01 

5.97457056-01 

6.20011)06-01 


1.29766136-05 

1.29)76616-05 

1.26966276-09 


1.282045)6-05 

1.27810646-09 

1.27415796-05 

1.27019156-03 


2.79649616 02 
2. 79162616 02 
2.78674436 02 


2.77693746 02 
2.77200876 02 
2. 76706116 06 
2.76209206 Of 



!:S22JK 2? 2 .7,7 0 „. e 


1.87775316 02 
1.87062346 02 

1.66366066 02 
1.69686426 02 


1.87775516 02 
1.87062346 02 

1.86366066 02 
1.69466426 02 


1.81472116-05 

1.74241916-05 


1.67260176 *05 
1.60577902-05 


6.9)320596-01 

7.19766596-01 

7.4729C946-01 

7.75931646-01 


1.23816336-05 

1.2541)858-05 

1.25006936-03 

1.24397476-05 


7.82440166-03 1.84275426 02 1.84273426 02 1.47918156-05 8.36743246-01 1 .23764816-03 


7.47938506-05 

7.14851366-05 

6.83126306-03 


1.83563586 02 
1.82846946 02 
1.82125156 02 


1.8)96)566 02 
1.82846946 02 
1.62125156 02 


1.41944026-05 

1.36196506-05 

1.30667916-05 


6.6901)766-01 

9.02568166-01 

9.37519326-01 


1.2)391316-05 

1.22929356-05 

1.22303706-03 


2. 74703716 62 
2* 74196216 82 

2.7) 665496 02 

2.7) 171336 82 


2.72131466 02 

2.71603)56 02 
2.71074646 02 
2.70539086 02 


6.2)336106-05 
5.95528956-05 
3.66759356-05 
5.43 195406-05 

5.18742156-05 

4.95467896-05 

4.7)203076-05 

4.31940)86-05 


1.80664866 02 

1.80650006 02 

1.80650006 02 

1.80650006 02 

1TS06 50006 02 

1.80650006 02 

1.80650006 02 

1.80650006 02 


1.80664866 02 
1.80650006 02 
1.80690006 02 
1.80650006 02 

T. 80650006 OJ 
1.80650006 02 
1 • 80650006 02 
1.60650096 02 


4. 12242726-05 1.80650006 02 1.80650006 02 

* *9)72 3426-05 1.80650006 02 1.80650006 02 

3.760)7416-05 t.606300 r ' 02 1.80650006 02 

3.59147146-05 1.80630006 02 1.80690006 02 

3 *9)0167 5 6-05 1.8069 0 006 02 1. 80650 006 02 

i -2761 1986-05 1.80650006 02 1.80650006 02 

1.12909166-09 1.80650006 02 1.80650006 02 

2.98890066-05 1.806500G6 02 1.80650006 02 

2.894)1876-09 1.80690006 02 1.80630006 02 

1.806 50006 _0|_ 1.8065000 1 02 
2.60)786)6-09 1.80690006 02 1.80690006 02 

2.48699456-09 1.80699006 02 1.80690006 02 

2.37927796-05 1.80650906 92 1.80650006 0 ; 

2 • 26866986-09 1.80650096 02 1.80650006 02 

^AliA|*Wt-JJL_J_t8563eppE 02 JLt8C69gpOi_p2_ 

2.06461946-09 1.80650006 02 1.8065000K 02 

1.97674791-09 1.60640906 02 1.80640001 02 

1 .66804)16-05 1.80650006 02 1.80690006 02 

1.69)14926-09 1.60690006 02 1.80690006 02 


1.20237796-05 
1 • 14842516 -05 
1.09680276-05 
1.04750446-05 

”i 7 t0042 166-05“ 
9.55466146-06 
9.12510406-06 
8.71527176-06 


7.9497)746-06 

7.59260906-06 

7.25155006-06 

6.9256)606-06 
6.61 47756 6-06 
6.31 7708)6 -06 
6.0)400)76-06 

5. 76)05496-06 
9,904)0196-06 
3.25714086-06 
9.02117246-06 

4. 79577606-06 
4.4605*406-06 
4.17492966-06 
4^7638731*06 

3.49107106-06 
1.81196)26-06 
)• 640944 36 -06 
3.47794221-06 


1.01166621 00 
1.03911766 00 
1 • 106966 It 00 

I.16U3TK 00 

T.li57»97iTo’ 
1.27)00926 00 
1 » 3)290606 00 
1 . 39361606 00 

-1*46111101 OQ 

1.3)0009)6 00 
1.601975)6 00 
1.677)20)6 00 

1.75670286 00 
1-6.18766)6 00 
1. 92529076 00 
2.01577146 00 

2.11054076 00 
2.20975746 00 
/•JJHJQ2* 00 

2.422)7696 00 

2.9)622616 00 
2.69941696 00 
2.76019646 00 

2 •.41062)3* 9 Q 

3.04739606 00 
3.19077266 00 
3.340^6426 00 
3.447)6446 00 


1.21640526-05 

1 .21631726-05 

1.21631726-05 
1.216)1726-05 

1 .21631726- 05 

1.21631726- C3 

1 .21631726- 05 

1.21631726- 03 


1.21631726-03 
1 .21631726*03 

1.21631 726- 03 

1.21631726- 09 
163 17/6*03 

1.21631726- 03 

1.21631726- 05 

1.21631726-05 

1.21631726-05 

iW16|l?/t-Q5 

1 .21631726- 05 

1.21631726- 0) 
1.216)1726-05 
1.21691721-03 
i.il61172i-PJ 

1 • 216) 1 7 26 -03 
1.21691726-09 

1.216) 1726-05 

1.216) 1726*09 


2.69432296 02 

2.69441226 02 

2.69441226 02 

2.69441226 02 

2.69441226 Of 
2.6944U26 0| 

2.69441226 Of 

2.69441226 02 


2.69441226 02 
2*69441226 02 

2.69441226 02 

2.69441226 02 

/• A 944 1/16. 0* 

2.69441226 02 

2.69441226 02 

2.69441226 02 

2.69441221 02 

6944U21 4/ 

2.69441226 02 

2.69441221 02 

2.69441226 02 

2.69441226 02 
It 6*44122/02 

2.69441221 06 

2.69441226 Of 

2.69441226 06 
2.6944 


I 
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CAPE KENNEDY REFERENCE ATMOSPHERE 
VERSUS GEOMETRIC ALTITUDE (ANNUAL) 

TABLES1 

(Continu'd) 


GEOMETRIC 

ALTITUOC 

PRESSURE 

RATIO 

DENSITY 

RATIO 

VISCOSITY 

RATIO 

MOLECULAR 

WEIGHT 

PRESSURE 

DIFFERENCE 



HWtOT 

VfttltM 


iWPI 

unHRM 

****** cur* 



72)00* 
72 7)Q. 


nmmtt-o* 

3. MS UK-OS 


s^ssimt-os 

9.24111466-09 

(ittutiiit-tti 


7*979237(6-01 
7* 5974(796-01 


||09g« _„U*&ll(Q6_i-Q9 4,99099J9t~Q9 7,51470916-01 

73250. 3. 24944431-09 4.71427956-05 7. 4932*211-01 

73SOO* 10*05*111-09 4*54370916-09 7.47109096-01 

73790* 3*01430441-09 4.37«7193C-09 7*49093901-01 


74000. 

2.894990U-09 

4*21913(41*09 

7. 42921(26-01 

74140* 

1,71124271-05 

4*0*4(2*71-09 

T.*0T«>21I-U 

74500* 

2.47012011-05 

3.415429)1-09 

7.38447516-01 

7*?55i__ 

1.UHI1U-U 

laniiru-u 

-T* 9*544506-0 i 

75000. 

2*49999444-09 

3.6)194(01-01 

7. 3442)826-01 

75250* 

2. 34072444-09 

3 *497229(1-05 

7,32)05406-01 

T540Q. __ 

2,21514211-05 3.34703044-05 

7.3Q1M62E-01 

75750* 

2.17912434-09 

3*2412)921-05 

7*2007)176-01 

74000. 

2* 08499494-09 

3. 119 72491-OS 

7 • 25990726 -01~ 

zia&i 

_ 1.99911204-09 

3. 002 34041- 05 

7*23049006—01 

74500* 

1*91728194-09 

2.99902071-05 

7.217)1146-01 

T9 750* 

1,(3939891-09 

2,7799(741-09 

7.19*1*976-01 

77000* 

1*74243141-09 

2*47)94011-05 

7.17901996-01 

77250. 

1.48940044-09 

2.57194731-05 

7.153959*6-01 

77500. 

A.41914314-09 

2.47)99261-05 

7.1)244786-01 

77790. 

1*99142324-09 

2*37058941-09 

7.11149*46-01 

74000. 

1.48448754-09 

2*29497266-05 

7.09021306-01 

74250* 

1.47424344-05 

2*19(99626-05 

7,0*993076-01 

74500. 

1.36424)34-09 

2.11336086-05 

7.04740)56-01 

14750* 

_ 1*30440174-05 

2.03114(56-05 

7. 02422256-01 

79000* 

1*23119544-03 

1,99192)16-09 

7.0047(206-01 

79250. 

1. 19794614-05 

1.8755)126-05 

6.96327186-01 

79)00. 

1*15482984-09 

1*80190196-05 

*» 9*1*1*96 01 

79750. 

1.09771804-05 

1.7)094876-05 

4. 94(01996-01 

40000. 

1.05055564-05 

1.66258466-05 

*•919*9196-01 

(Q23Q. 

1.00527144-05 

1.59672496-05 

4.89438446-01 

•0500. 

5.41797994-04 

1.53329066-05 

4.874404(6-01 

. 40750. 

9.20049034-04 

1.47220136-05 

4*99230426-01 

41000. 

8*80020704-06 

1.413)9036-0) 

4*83007416-01 

41250. 

8.41590484-04 

1.35675176-05 

6. 80770126-01 

(150C* 

_ J .09 719724-06 

1.30224436-05 

4.765I731E-01 

41750. 

7.69349874-04 

1. 249797^6-05 

6.74247976-01 

42000. 

7.35425444-06 

1.19931076-05 

6.73961406-01 

42250. 

7.02892054-04 

1.15074886-05 

6.71655996-01 

82500. 

6.71497754-04 

1 . 10403686-05 

6.69)30236-01 

(2750. 

4.41792224-06 

1.05911136-05 

4. f’4993556— 01 

(3000. 

6*1)125941-04 

1.01591086-05 

6 *4614036-01 

43250. 

5.85565704-04 

9.70325046-04 

6.64965991-01 

43500. 

5.59244174-06 

9.26708366-04 

4.64965996-01 

43750. 

5.34107714-06 

6.65055406 Co 

6.64569996-01 

44000. 

5.10102894-04 

9.45277686-06 

6.64545986-01 

44250. 

4.87178484-06 

9.07290586-06 

6.64565996-01 

44500. 

4.65286354-06 

7.71013406-06 

6. 64565996-01 

44750. 

4.44379394-06 

7.36369036-06 

6.64565986-01 

tlflflfij 

4,24413)76-06 

7.0)283896-06 

4.64565986-01 

45250. 

4.05345884-06 

6.71687666-04 

4.64565986-01 

45500. 

3.87136404-06 

6.41513246-04 

6.64569986-01 

45790. 

3.49746284-06 

6.12696546-06 

6.64565996-01 

86000. 

3.53138584-04 

5.85176176-06 

4.64565996-01 

86250. 

3.37278064-06 

3.58894321-04 

4.64565986-01 

86500. 

3.22131014-06 

5.33796566-04 

6.64565996-01 

86750. 

3.07465324-04 

5.09623666-06 

6.64565986-01 

87000. 

2.93850284-06 

4. •4931)36-06 

6.64965996-01 

87250. 

2.80454574-04 

4.45046406-06 

4.64965996-01 

•7500. 

2**8054221-06 

4.44184446-04 

6*64969996-01 

•1750. 

2.56022486-04 

4.24247926-04 

4.64969986-01 

88000. 

2.44529844-04 

4.0520)776-06 

4.64549996-01 

88250. 

2.33943934-04 

). 67015646-04 

4.64969986-01 

88500. 

2.2)071484-04 

3.44649706-06 

6.64969981-01 

: iilMi 

2.130*0264-04 

3,5)096)86-04 

6.64945996-01 

89000. 

2.03499074-04 

3.37212796-06 

6.64969996-01 

89250. 

1.94367434-04 

3*22091946-04 

6.64969986-01 

89500. 

1.84444404-06 

3.07629996-04 

4.449699(6-01 

89750. 

1*77317914-06 

2. 4)826046-06 

6.669499(6-01 


1*01497971 01 
1.01497T29 01 
lifll*9T(fl Q1 


1*01490011 01 
1.01490194 01 
1.01490201 01 
1*01490401 01 


1*01490921 01 
1*01490441 01 
1*01490791 01 
1*01490(41 01 

1.B149B9TE 0 1 


1*01499071 01 
1*01499171 01 
1.01499241 01 

1*01499391 01 
1.0141844E ft! 


1.01499321 01 
1*01499401 01 

1*01499401 01 
1*01499791 01 
OOIWIE 01 


1.01499091 01 

1.01499941 01 
1.01700021 01 
1.01700001 01 
1.017001*1 Q| 


1.01700201 01 
1.01700251 01 
1.01700301 01 
1.01700396 01 


1.01700401 01 
l.Q170fl45ff flj 


1*01700491 01 
1.01700941 01 

1.017009(1 01 
1.01700411 01 
1.Q17Q045E 01 


1.01700491 01 

1. 01700721 01 
1.01700741 01 
1 .01 700796 'Ol 
1.01700176 01 


1.01700(51 01 
1.01 700(01 01 
1.01700901 01 
1.017009)1 01 


1.01700951 01 
1.01700991 01 
1.01 7C1001 01 
1.01701021 01 

.1*01701041 01 


1.01701041 01 
1.017010(1 01 
1.01 701091 01 

1.01701111 01 

JLL. 


1.0:701141 01 
1.01701141 01 

1.01701171 01 
1 .C 1 701 |9f 01 


2(9444006 0» 


1.01701211 01 

1.01701221 01 
1*01701231 01 
1. 01701241 01 
ftl 

1*01701241 01 
1.01701271 01 
1.017012(1 01 
1.01701291 01 
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CAPE KENNEDY REFERENCE ATMOSPHERE 
VERSUS GEOMETRIC ALTITUDE (ANNUAL) 


GEOMETRIC 

altituoe 

PRESSURE 

KINETIC 

TEMPERATURE 

MOLECULAR 

TEMPERATURE 

DENSITY 

COEFFICIENT 
OF VISCOSITY 

SPEED OF 
SOUND 


AtWtOA* C9* 
1 . 72944 

ttegr«M K 

ItgrMt K 

kg r 5 

**vton-MC wr* 

m mt 1 


TABLE m 
k Continued) 


*IO»Q. 


* 2000 . 

*9000. 

94000. 

95000. 

96000. 

90000* 

99000. 

100000. 
IP IPP Pt 
102000. 
105000. 
104000. 
105000. 
106000. 




1.20050418*05 
1.00652528*05 
6 . 46557218-06 
7.15624 198-06 
6.05304258*06 

4.34497118*06 


1.66541228 02 
1.69484218 02 
1.92425458 02 
1.95364948 02 
1.98302688 02 
2 .0 12 386BE 02 


3.70069216*06 


2.04172938 02 
2.07105438 02 


1 • 66650038 02 
1.69650008 02 
1.92650006 02 
1.95650006 02 
1.98650008 02 
-^01650006 02 


3.15971708*06 

2.70576466-06 

2.32539356*06 


2.10036186 02 
2.14783366 02 
2.19519498 02 


2.04650008 02 
2.076500Cc 02 

2.10650008 02 
15650006 02 


2.24042268-06 
1.84666 366*06 
1.5304616C-06 
1.27065458*06 
1.05799978-06 
8.63403796*07 


7.39627248-07 

6.20686538*07 

5.22545958*07 

4.37097468*07 


1.25161268-05 
1.26909218-05 
1.26646148-05 
1.30372176*05 
1.32067478-05 
■1.33792 UE-» 




1.35486388-05 

1.37170268-05 

1.36643976-05 

■ii + UUITE-QS 


2.73879198 02 
2.76071431 02 
2.70246408 02 
2.60404506 02 
2.82546118 02 
1.09071616 02 


2.66701366 02 
2.60675716 02 

2.90954976 02 
2.94367768 02 


114000. 

115000. 

1)6000. 

117000. 

_U6fiOO 


125000. 

126000. 

127000. 

126000. 

129000. 


130000. 

131000. 

132000. 

133000. 

1340QQ. 


135000. 

136000. 

137000. 

136000. 

139000. 


140000. 

141000. 

142000. 

143000. 

144000. 


2.00538448-06 
1.73511486*06 
1.50600756*06 
1.311 10396-06 


2.24244578 02 
2.28958618 02 
2.33661598 02 
2 .36353! 36 02 


2.20650008 02 
2.25650008 02 
2.30650008 02 
2 • 3565000b 02 
2.40650006 02 


3.67138808-07 

3.09599356*07 

2.62067118*07 

2.22637066-07 

1.89796846*07 


1.44351016-06 

1.47064086-05 

1.49750976-05 

1.52412236-05 

1.55046426-05 


2.97761026 02 
3.01136036 02 
3.04454076 02 
3.07736336 02 
3.10983956 02 


108000. 

109000. 

1.00225548*06 

0.79856)48*07 

2.47704276 

2.52363068 

_y_4_ 

02 

02 

4 

2.50650006 

2.55650008 

> o o 

■ It 62229936*07 
1.39299158*07 
1.19695738*07 

^>7660066-05 

1.60247678*05 

1.62611778-05 

i.UH.Olt o? 
3.17379*26 02 
3.20*29468 02 

110000. 

111000. 

iWQpo. 

113000. 

7. ^4369606-07 
6.64032586-07 
6.06967576-07 
5.40l£%ft*t*n? 

2.570108U 
2.66413326 
—2 *75782006 

i me 

02 

02 

JL2_ 

n ■» 

2.60650006 
2.70650006 
. 2 t 8Q65Q0pfc 

02 

02 

1.03499836*07 

8.80453678*08 

7,53621926-08 

1.65352656-05 

1.70367838*05 

1.75296326-05 

3.23646746 %l 
3.29796008 02 
3.3*636258 02 


4.63660736-07 

4.34461256-07 

3.91452326-07 

3.53844266-07 


2.94417656 02 
3.03685036 02 
3.12918376 02 
3.22117876 02 


3.00650006 02 
3.10650008 02 
3.20650006 02 
3.30650006 02 


5. 606565 7t *08 
4.8721 1416-08 
4.25290206-08 
3.72804706*08 


1.80141608-05 

1.64907566-05 

1.89596756-05 

1.94212306-05 

1.98757026-05 


3.41767076 42 
3.47596718 f| 
3.53330166 42 
3.58972066 02 
3.64526676 02 


119000. 

2.91721188*07 

3.40415386 

02 

3.50650006 

02 

766*06 

2.89822356-08 

_ 4*032 33 556-05 
2 . 07644418-05 

-a±*999Tm 91 
3.75369386 02 

120000. 

121000. 

122030. 

123000. 

124000. 

2.65977106-07 
2.43411018-07 
2.23779348-07 
2.06561008-07 
1.914101 u-n ? 

3.49513386 

3.6839206E 

3.87217818 

4.05990626 

02 

02 

02 

_02_ 

3.60650006 
3.8065000k 
4. 00650006 
4.20650006 

02 

02 

02 

2 .56918906-08 
2.22767656-08 
1.44577486-08 
1.71083156-08 

2.11991976-05 

2.20506076-05 

2.28792536-05 

2.36866396-05 

3.80704516 02 
3.91118156 02 
4.01261626 02 
4.11154936 02 


1.77975726-07 

1.6599345E-0? 

1.55262156-07 

1.45606726-07 

1.36869456-07 


4.43377446 02 
4.61991466 02 
4.80552546 02 
4.99060686 02 
5.17515896 02 


4.60650006 02 
4.80650006 02 
5 • C0650QQ6 02 
5.20650006 02 
5. 40650006 02 


1.34594546*08 

1.20309466-08 

1.08036156-08 

9.74269836-09 

6.82046588-09 


2.52429446-05 
2.59942166-05 
2.67289636-05 
2. 74681 176-05 


4.20615706 02 
4.30259628 02 
4.39500658 02 
4.48551348 02 
4.57422966 02 


1.26964176*07 

1.21791756-07 

1.15226506*07 

1.09215516*07 

1.03696246-07 


9.86150056-06 

9.39252048-06 

6.95665006*06 

6.55636616-08 

8.16256296*06 


5.35918168 02 
5.54267508 02 
5.72563916 02 
5.90807386 02 
6.08997936 02 


6.27135536 02 
6.45220206 02 
6.63251946 02 
6.61230746 02 
6.99156626 02 


5.60650006 02 
5.80650006 02 
6.00650008 02 
6.20650006 02 
6.40650006 02 


6.60650006 02 
6.80650008 02 
7.00650008 02 
7.20650006 02 
7.40650006 02 


8.01460696-09 
7.30703498*09 
6.68295686*09 
6. 1 3020946-09 
5.63871368*09 


5.20007156*09 
4.80724286*09 
4.45429726*09 
4.1 3621136-09 
3.84870966-09 


2.88429976-05 
2.95202276-05 
3.01846906-05 
3.08 376016-05 
3.14 789268 -05 
3.21093966-05 
3.27294996-05 
3. 333969) ? -05 
3. 3940400c -05 
3.45320206-05 


4.74669106 92 
4.63061328 02 
4.91310218 02 
4.99422686 02 
3.07405656 02 


5.15265156 02 
5.23006376 02 
5.30634678 02 
5.36134638 02 
5.45371366 02 


7.63459116*06 

7.31000096-08 

7.20669446-06 

6.92279576-06 

6.65663366*08 


7.17029556 02 
7.34649356 02 
7.52616636 02 
7.70330766 02 
7.67991966 02 


145000. 

6.40671726*08 

8.05600236 02 

146000. 

6.17170798-06 

8.23155566 

02 

147000. 

5.95040066-08 

8.40657956 

02 

146000. 

5.74173936*06 

8.48107426 

02 

149000. 

5.54472746-06 

8. 75503956 

02 

150000. 

5.35649416-09 

8.92844246 

02 

151000. 

__ 5.J0 132606-00 

9.05909096 

0J 

152000. 

4.01263676*06 

9.189*8226 

02 

153000. 

4.051901 76*06 

9. 31959826 

02 

154000. 

4.69063576*08 

9.44944496 

02 

1*5000. 

4.55236006*06 

9.5790221 6 

02 

156000. 

4.41274236-06 

9.70833026 

02 

157000. 

4.27931236-06 

JlflU690t 

Pi 

156000. 

4.15173776-00 

9.96613856 

02 

1*9000. 

4.02968766-06 

1.00946396 

03 


7.60650006 02 
7.80650006 02 
6.00630006 02 
6.20649996 02 
8.40650006 02 
8.60 649996 Q1 


8.60650006 02 
9.C0650006 02 
9.20649996 02 
4. 40650006 02 

9. 6064999k 02 
9.73 630006 02 
9.90650006 02 
l.n0565006 03 
1.02063006 03 
1 . 03565006 03 
1.05063006 03 
1» 06565 006 Q) 
1 • 08063006 03 
1.0994*006 09 


3.5881306E-O9 
3.35136238-09 
3. 1 3567588-09 
2.43874088-09 
2.75652676-09 
^±59326401-09 
2.44160476-09 
2.30159286-09 
2.1 7263456-04 
2.05347726-09 

l .94319036*09 
_ Lt85 QQ349t- p9 
1. 76272166-09 
1 .68074916 -09 
1 . 603 7 35 3t -09 
1.53131326-09 
1.46316606-09 
— 1 i-j 98 9 3 38c -Q9 
l . 33836988-09 
1.281 260 1 1 *09 


3.51149256-05 
3. 56694616-05 
3.62559566-05 
3.66147176*05 
3. 73660336-05 
_3t 79 4 0)756 -05 
3.04*73991 -05 
3.69779476-05 
3.95020506 -05 
4.00199228-05 

4.05317688-05 

4. 12886666-05 
4.16623866-05 
4.20 310576-05 
4.24007436-05 
4.2 7655146 -05 

4. 34865656-05 
4.38429706-05 


5.52600418 02 
5.60109008 02 
5.672)9428 02 
5.74260468 02 
5.81236208 02 
_5 a 88 1097Q8 02 
5.9*903776 02 
6.01621126 02 
6.08264306 02 
6.14635706 02 

6.21337626 02 
_A^2616?74t 02 
6.30964666 02 
6.15723618 0 i 
6 . 4044 7406 B2 
6.45136416 01 
6.49791596 02 

6.59003286 02 
6.63561166 02 


30 

















CAPE KENNEDY REFERENCE ATMOSPHERE 
VERSUS GEOMETRIC ALTITUDE (ANNUAL) 


GEOMETRIC 

ALTITUOE 


PRESSURE 

RATIO 


DENSITY 

RATIO 


VISCOSITY 

RATIO 


MOLECULAR 

WEIGHT 


PRESSURE 

DIFFERENCE 


102000. 

103000. 

104000. 

103000. 

10*000. 

iftTMQi 

100000. 

iOfOQO. 

yoopo, 
I l 1000. 
111S 00* 
11 ) 000 . 
1140PO. 
115000. 
11 * 000 . 
117000. 


120000. 
121000. 
122000. 
113 000 t 
124000. 
125000. 
12 * 000 . 
UTOOO. 
12 * 000 . 


1.110)01*2-0* 
9 .*4***001-07 
•*)2 197*1 2-OT 
7. 014*5211-07 
5.9)210912-07 


4 .27227941— 07 
3,43*97)91-07 


l. *4297)71-0* 
1*54215511-04 
1.29)114*1-0* 

1.07)55* 91-04 
*•959230*1-07 
Ti5490Hl|-0T 

*•24924401-07 

5.24590231-07 


*• *5*50541-01 
4.93400901-01 
7.02*91011-01 
7*12321441-01 
7.2149)421-01 
7i 31007441-01 
7.40244441-01 
7.49444441-01 


2. *9475201 01 
2. *9390*01 01 
2.09304401 01 
2. *9222001 01 
2.M137401 01 
liHMIlfll 01 
2. **940*01 01 
*••***4401 01 


1.01701351 01 
1.01701371 <a 
1.01701391 01 
1.01701401 01 
1.01701411 0| 
1 •01101411 41 
1.01701431 01 
1.01701431 01 


3.104*3471-07 4.4130*301-07 7.5*409501-01 2.0**0000f 01 1.01701*41 01 


2.20*4*951-07 
1.971*3421-07 
1. 70*00*21-07 
1.40001191-07 
1.2091*901—07 

Iil23»2g|-Q7 

9.034*7*)f-0* 

*.4513*291-00 

7.41434211-0* 

4.72)44*41-04 

3.mU94*-00 

5.31*15151-0* 

4.75743711-0* 

4.27192491-0* 

3.149p))0{—0* 

3.47924421-0* 


3.I020220C-0T 
2.415*40*1-07 
2 .214252 )i-OT 
1.0*110070-07 
1 .40)42770-07 

l>3T14lt4*"07 

1.17*94340-07 

1 .01302074-07 

*.744**740-0* 

7.43911190-0* 

*•34379490-0* 

5.47734311-0* 

4.7)70*341-0* 

4.11453711-0* 

3.39)33)71-0* 

3.149*9411-0* 


T. **49*401-01 
9. 03922100*01 

0. 10202470-01 
0.32743140-01 
0.47144420-01 
*•41911971-01 
*•753340*0-01 
*.*95434*2-01 

9.0)447110-01 
9.30040140-01 
9.37774202-01 
9. *4250700-01 
1.0102*971 00 
1.03591021 00 
1.04112*91 00 
1.0*595971 00 


2«**14000t 01 
2.07040002 01 
2**7520000 01 
2.07200000 01 
2.04**0000 01 
2. 14140002 01 
2. 04240000 01 
2. *1120002 01 

2. *1400000 01 
2. *5110000 01 
2.19420002 01 
2.441)0000 01 
2. *3440000 01 
2. *3150001 01 
2.02440001 01 
2. *2149991 01 


1.01701492 01 

1.01701452 01 

1.01701452 01 

1.01701452 01 

1.01701442 01 

1.01701442 41 

1.01701442 01 

1.01701442 01 

1.01701442 01 
1.0:701442 01. 

1.01701442 01 

1.01701472 01 

1.01701472 01 
1.01*01472 01 
i.01?01t?2 01 

1.01701472 01 


2. *4*40472-0* 2.44*74132-0* 1.1)451*32 00 2. *1190002 01 U017Q147E 01 


2.415272*2-0* 
2. 3*1) 3* 7 36-0* 
2.20035491-0* 
■&itt3 U4»9E - Q4 

1. **216672-0* 
1.7499*172-0* 
1.63216372-0* 
1.52664602-0* 
1.431726*2-0* 


2.17075422-0* 

1.8*220412-00 

1.44402032-0* 

1.44551246-0* 

1.27*62712-00 

1.1)721352-0* 

1.01651632-0* 

9.12*16956-09 

8.2317*166-09 


1.15*27236 00 
1.20479122 00 
1.25004642 00 
UDMOQPfc 00 
1.33720432 00 
1.37921272 00 
1.42026042 00 
1.46040512 00 
1.49969*02 00 


2. *0700002 01 
2**0314706 01 
2.7993)402 01 
7. 79550092 01 
2.79146802 01 
2.7878)496 01 
2.78400192 01 
2.78016906 01 
2.77433606 01 


1.01701476 01 

1.01701472 01 

1 .01701472 01 

1. 01701472 01 

1.01701472 01 
1.01701471 01 
1.01 70147E Oft 
1 .Oft 70ft4Tf 01 

1.01701476 01 


1.26826261-0* 

1.19754166-0* 

1 «1329*76(-Q* 

1.073*8)32-0* 

1.01961426-0* 

9.6*651706-09 

9.2)5)8296-0 

8.80877 i 16— 0 

8.41)21756-09 

*.045*8772-09 

7.70)51782-09 

7.38415826-09 

7.08412592-09 

6.00497692-09 

6.54526772-09 

4.2995)252-09 

6.06845482-09 

5.05085796-09 

5.64567972-09 

5.4)196)76-09 


4.77149746-09 

4.173*4342-09 

5.444550*6-09 

5.17952456-09 

4.39363432-09 

4.0*172426-09 

3.74351616-09 

3.49475946-09 

3.251*4426-09 

3.0316*316-09 
2.9)162656-09 
2.449)8916-09 
2.40299526-09 

2.3)072*96-09 
2.191Q9>H-09 
2.06278696-09 
1 .944637)6-09 

1.8)369*16-09 
1.73302006-09 


1.57)910*6 00 
1.61291306 00 
1 649**8*6 00 
1.4*4*9116 00 
1.7199)136 00 
1.754)7*96 00 
1.7*1259*6 00 
1.92159926 00 
1.95442046 00 
1.4*674512 00 

l. 91*59342 00 
1.4499*4^6 00 
1.4*0934*2 00 
2.01146*16 00 
2.0M5M46 00 
2.071)1922 00 
2.10047182 00 
2.12965972 00 
2.15*29546 00 
2.18659041 00 


2.74**7006 01 
2.764*3706 01 
2.76100)96 Oft 
2.75717106 01 
2,751)1796 01 
2.74950906 01 
2.^4547206 01 
2.741*3902 01 
2. 73*00996 01 
2.7)417)06 01 

2.730)3996 01 
2.72*50496 01 
2.72247406 01 
2.71**4102 01 
2.71500*02 01 
2.71117506 0 1 
2.70734202 01 
2.70)50*92 01 
2.69947406 01 
2.695*4)02 01 


1.01701476 01 

1.01701476 01 

1.01701476 01 

1.01701476 01 

1.01701472 Ol 

1.01701476 01 

1.01701472 01 

1.01701476 01 

1.01701472 0| 

1.01701472 01 

1.01701472 01 

1.01701472 #| 

1.01701476 01 
1*01701476 01 
1.01T0147E 01 
1*017014-76- 111 
t .Oi 701476 01 

1.01701476 01 

1.01701476 01 

1.01701476 01 


5.24*84641-09 1.4418)642-09 2. *'1435472 00 2.49200002 01 1.01701476 01 


4.92877492-09 

4.77072912-09 

4.42002721-09 

4.47622422-09 

4.3)691482-09 

4.20771912-09 

4.06227892-09 

1.94227082-09 


1 .4*9)3) 32-09 
1.92009326-09 

1. 39)02496-09 
1.29)8)412-09 
1.2)624012-09 

UUilliAEzfti 

1.13082972-09 

1.0*2)3966-09 


2.25)91172 00 
2.276)3096 00 
2.29638346 00 
2.11647296 00 

2.3)660)12 00 

2.379)9952 00 

2.39)47266 00 


2. 66490002 01 
2.66420006 01 
2.66140006 01 
2.67900002 01 
2.67440002 01 
2*47310006 01 
2.67120002 01 
2.64*40006 01 


1.01701476 01 

1.01701476 01 

1.01701476 01 

1.01701476 01 

1.01701476 01 
1*01701471 01 

1.01701476 01 

1.01701476 01 



CAPE KENNEDY REFERENCE ATMOSPHERE TABLE m 

VERSUS GEOMETRIC ALTITUDE (ANNUAL) (Cootlnutd) 


GEOMETRIC 

altituoe 

PRESSURE 

KINETIC 

TEMPERATURE 

MOLECULAR 

TEMPERATURE 

oensity 

COEFFICIENT 
OF VISCOSITY 

SPEED OF 
SOUNO 


«#*•»! 

newton* cm'* 

dtyrMs K 


tegrNt K 


fcg ** s 

*«viOA-ttc 

m 69C-' 


ilWbo- 

— 1 1 1 1 III 1 1 1 1 ■ 



■Rmiiiron 

4.4196^662-64 


141000. 

). 40047451-04 

1.0)0*4541 

0) 

1.120*5002 

0) 

1.181*4622-09 

*.*4310752-05 

6.71044492 

02 

142QQfi.t_ _ 

_ 3 .49270401-04 

1.0)466591 

0) 

1.13045002 

0) 

1.1)776952-09 

*.*64*2942-04 

4. 7*076* If- 

QJ 

14)000. 

3.94474471-04 

1.046424*1 

03 

1.1*065002 

03 

1.0960*342-09 

*•*896)932-05 

6.77050802 

04 

144000. 

3,44860992-08 

1.03*97)01 

03 

1.15069002 

03 

1.05620142-09 

*.51273752-05 

6*40012152 

02 

149000. 

). 3921)091-08 

1.06309971 

0) 

1.16065002 

03 

1.0181*362-09 

*.53572562-05 

6.42960462 

04 

144000. 

).29914 A l£-04 

1.07120431 

0) 

1.17045002 

03 

9.8177*122-10 

*.55460562-05 

6.45496502 

42 

147000. 

3.209*441 fc-08 

1.07929911 

0) 

1.14065002 

03 

9.47005182-10 

*.561)7692-05 

6. 66619412 

02 

maoo» 

3.12302342-0$ 

1.08737191 

03 

1.19065002 

Qj 

9.13753132-10 

*.60*04652-05 

6.91 7)0791 

M 

144000. 

3.03940901-04 

1.09942671 

03 

1.20069002 

03 

4.419*0022-10 

*.62441002-05 

6.9*629552 

42 

170000. 

2.99911111-04 

1.10346351 

0) 

1.21065002 

03 

4.51*91702-10 

*.6*907092-05 

6.97316292 

42 

171900. 

2.44130491-04 

1.10864771 

0) 

1.21765002 

0) 

4.2*3370)2-10 

4.66473)12-05 

6*99529902 41 

172000. 

2.409999)1-04 

1.11)49451 

03 

1.22*65002 

0) 

7.98202952-10 

*.66034602-05 

7.015)7752 

62 

17)000. 

2^7-3309*31-04 

1 . 1190941 E 03 

1.23165002 

03 

7.730*5592-10 

*.69591072-04 

T. 0141984* 

n 

174000. 

2.44290291-04 

1 . 12*280*1 

03 

1.23445002 

03 

7.48423122-10 

*.711*2602-05 

7.055)6242 

42 

17)000. 

2.99*134*1-08 

1.129451*1 

03 

1.24545092 

03 

7.25*957*2-10 

4.72649)92-05 

7.07527042 

42 

174000. 

2.927917*1-04 

1.13*60911 

03 

1.29269002 

03 

7.0)025212-10 

4.74231432-05 

7.09512292 

42 

177000. 

2.44374221-04 

1.1)975)51 

03 

1,25945002 

03 

6.81)75712-10 

4,75764772-05 

7.11*91952 

•2 

174000. 

2.40199941-04 

1.14*48*61 

0) 

1.26665002 

0) 

6.60512512-10 

4.77)01442-05 

7.13*66132 

42 

179000. 

2.3413*491-04 

1.150002*2 

03 

1.27365002 

03 

6.40*03102-10 

*.76629*62-04 

7.15*3*4*2 

44 

140000. 

2.2829*921-04 

1.15510701 

03 

1.24049002 

03 

6.21016022-10 

*.40)52932-05 

7*17396142 

02 

141000. 

2.22432*61-04 

1.16019421 

03 

1.28765002 

03 

6.02)21572-10 

*.616716*2-05 

7.1935616E 

02 

142000. 

2.171*2101-08 

1.16927611 

03 

1.29465002 

03 

5.4*291292-10 

*.43)86252-05 

7.21304602 

02 

14)000. 

2.11417331-04 

1.1703*082 

03 

1.30165002 

03 

5.668941*2- 10 

*.6*896192-05 

7.23256192 

02 

144000. 

2a 04432251-08 

_Lal7539222 

03 

1.30865002 

03 

5.50116152-10 

*.46*01702-04 

7 . 7419814 * 

02 

149000. 

2.014*12*1-04 

1.140*3022 

0) 

1 • )19t500E 

03 

5.3)920712-10 

*.87902802-05 

7.27135312 

02 

144000. 

1.94774941-04 

1.145*5902 

03 

1.32265002 

03 

5.14244)92-10 

*.49)99562-05 

7 . 290671 3t 

02 

147000. 

1.92040111-04 

1.190*6452 

03 

1.32963002 

03 

5.03196*72-10 

*.90491992-05 

7.3099)6*2 

02 

144000. 

1.47479401*04 

1.19544472 

03 

1.3)445 3CC 

0) 

*,44623712-10 

4.92 360 l*E-C5 

7.32915*42 

42 

149000. 

1.4)033171-04 

1.200**962 

0) 

1.34)65002 

03 

4.7*5*9372-10 

4.93644042-05 

7.3*4)2112 

42 

140000. 

1.74719441-04 

1.203*2122 

0) 

1.3504900C 

03 

4.6095)902-10 

4.93)437)1-05 

7.367*3752 

"42 

141090. 

1,74319101-04 

1,2045)402 

0) 

1. 35565001: 

03 

*.*4*697*2-10 

4.96)94062-05 

7.38106172 

02 

192000. 

1.704)7191-04 

1.2114**42 

03 

1.34065002 

03 

*.36370422-10 

4.97*50)22-03 

7.39*66092 

02 

14)000. 

1.44444441-08 

1.21*7*171 

9) 

1.34569002 

0) 

4,2*6**032-10 

*.98500*52-05 

7. *0423512 

42 

194000. 

1.42403381-04 

1.21742472 

03 

1.37065002 

93 

4.13276552-10 

*•993*4*92-05 

7. *2174*52 

42 

195000. 

■RfVlLlTlJreTl 

1.22090372 03 

1.37545002 

SL. 


EWTTvTTTTaTl 

ncrcr Miii 

02 

194000. 

1.99147161-04 

1.22397292 

03 

1.34045002 

0) 

3.91570*42-10 

5.01638312-05 

7. **440922 

02 

197000. 

1.51427751-04 

1.2279)012 

0) 

1. 34565002 

03 

3.41204792-10 

5.026401*2-05 

T. *622 4*92 

02 

194C00. 

1.4416)371-08 

1.2)0077)1 

0) 

1.39065002 

03 

3.71159652-10 

3.0)719912-05 

7. *7573632 

02 

194000a 

L*A4?91U!£-Q4 

1.23311*72 

03 

1.39545002 

03 

3.61*12642-10 

5,0*7576*2-05 

7*44916)52 

02 

200000. 

1.419044*1-04 

1.2361*212 

03 

1. *0045002 

03 

3.51957702-10 

5.05793352-05 

7.50256662 

02 

ItiQQQ. 

L. 34 312 191-04 

1.23915462 0) 

1.40545002 

01 

3 .*274*642- 10 

5 1 QA|27Q5fc— 05 

7.41 49*602 

m 

242000. 

1.39200*91-04 

1.24214722 

0) 

1. *1045002 

0) 

3 3)44*772-10 

5.078547*2-05 

7.529)0152 

02 

143000a 

1.32170121-01 

03 

la 41545002 

CD 

3, 232*2342-10 

5*04444442-05 

7.5*2633*2 02 

244000. 

1.29214921-04 

1 .24415242 

0) 

1.42045002 

0) 

)• i 4644632-10 

5.09916172-05 

7.3559*172 

02 

143000. 

1.24 344 942-04 

1.2911)042 

0) 

1.42565002 

01 

’ 3.01731122-10 

5.109416)1-05 

7.56922672 

62 

204000. 

1.23944711-04 

1.29409422 

0) 

1.43045002 

0) 

3.00635102-10 

5.11945722-05 

7.54244432 

42 

107000. 

1.20417221-04 

1.29739616 

Q1 


01 

2.9)1*4972-10 

4. 13947477-04 

7.4947748* 

204000. 

1.14199941-04 

1.24000422 

0) 

1.44065002 

0) 

2.45*256*2-10 

5.14007462-05 

7.6069*232 

42 

109000. 

1.19970401-04 

1.2&29423E 

03 

1*44565002 

91 

2.T44D41E-10 

5. 15025472-05 

7.42213492 

12 

210000. 

1.130474)2-04 

1.26547052 

0) 

1.45065002 

03 

2.71479702-10 

5*14041542-05 

7.43530472 

62 

211000. 

1.10949122-04 

1.26474472 

0) 

1. *5945002 

03 

2.6*442162-10 

5.17055712-05 

7.64445172 

42 

211000. 

1.04192401-04 

1.27149702 

33 

1.44045002 

0) 

2. 540*1 7*2-10 

Mil MU . mi 


21)000. 

1.05457041-04 

1.27*59342 

0) 

1.44965002 

03 

2.51409* M-10 

.19076)72-05 

7.67*676*2 

04 

214000. 

1.0)9401)1-04 

1 • 2.7748)92 

0) 

1.47069002 

0) 

2.45)40422-10 

5.20066642-05 

7.64775412 

92 

219000. 

1.01)40)41-04 

1.240)4242 

0) 

1 .*7565092 

0) 

2.39244942-10 

5.21093532-05 

7.70041572 

02 

214000. 

9.9)941291-09 

1.24)2)102 

0) 

1.44065002 

0) 

2* 3 3364632 *10 

5.22096)32-05 

7.71343122 

02 

217Q00. 

9.70494411-09 

1.24404972 

0) 

1**4565001 

03 

2.27654472* 10 

5.23101272-05 

7.72646*62 

02 

&1IQ0Q. 


_ -L«_209)442 

03 

1.49065002 

03 

FWTTTfTTTWTm 

ITTTtTTTTTcTI 

7.73945422 

m 

219000. 

9.30209441-09 

1.291777)2 

0) 

1.49945002 

03 

2.16464942-10 

5.25101692-03 

7.75262602 

02 

220000. 

9.10439401-09 

1.29460422 

0) 

1.50045002 

03 

2.11)96972-10 

3.26099172-05 

7.76377*21 

02 

Uiooo. 

4.913*1441-09 

1.297*2922 

0) 

1.50565002 

0) 

2.06274172-10 

5.270944*1-03 

7.77470072 

02 

222000. 

4.729137)1-09 

1 .30023*22 

0) 

1.51065002 

0) 

2.01)011 32- 10 

5.26066712-03 

7.7916039E 

02 

22)000. 

3*7*43*1-09 

1 .30)0)3)2 

0) 

1.91565002 

03 

1.94440*22-10 

5.29060402-03 

7.40*44972 

AJ 

24*000. 

4.3701*481-09 

1.30582232 

0) 

1.92045002 

0) 

1.917527)2-10 

5.30071 122-05 

7. 617)5231 

•4 

2| 9000. 

4.19714921-09 

1.30460182 

0) 

1 .52565002 

0) 

1.67174072-10 

5. 31039462-05 

7.43019)62 

tf 

224000. 

4.024)2421-09 

1.311)7122 

0) 

1.5)065001 

0) 

1.82720)62-10 

5.320*4**2-03 

7 . 44 30 1 421 

42 

|2 7000. 

7.44257091-09 

1.31*1)062 

0) 

1.535*5002 

0) 

1.76367672-10 

3.3)0)1*42-05 

7.43561)72 

62 

222000. 

7.70276371-09 

1.31644011 

0) 

1.5*069002 

0) 

1.7*172652-10 

5.3*01*771-03 

7.66849232 

62 




0) 

1.5*565— t 

01 



Rill min 

4i 
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CAPE KENNEDY REFERENCE ATMOSPHERE 
VERSUS GEOMETRIC ALTITUDE (ANNUAL) 


TABLE 2D 
(Continued) 


GEOMETRIC 

ALTITUDE 


PRESSURE 

RATIO 


DENSITY 

RATIO 


VISCOSITY 

RATIO 


MOLECULAR 

WEIGHT 


DIFFERENCE 


M«IM car* 


). 7)709090-09 9.94199020-10 2.42740520 00 2.44)40000 01 1.017Q147E 01 



14)000. 

). 92070471-04 

9.240471 7E-10 

2.49)02910 00 

2.49120000 

01 

1.01701470 01 

144000. 

1 *4)024 9)1- 04 

1*92404001-10 

2*44944*41 00 

2*15940001 

01 

1.01 7014 71 01 

149000. 

)• 9)9)7991-04 

1.40247190-10 

2 • 47020940 00 

2.49)00000 

01 

1.01701470 01 

144Q00* 

).24)944)£-04 

1*29911441-10 

2.49071071 00 

2.49040001 

01 

1.01701471 01 

147000. 

9.19974)21-04 

1. 00141741-10 

2.50)19)40 00 

2.44740000 

01 

1.01701470 01 


— n 1 1 1 h i m 1 mm\ m ii i i i ■ m i i n ■ m h ' m i ■ i m m n i 1 1 i iim 

149000. 

2 .440 79421-04 

7.49147040-10 

2.92714440 00 

2.44240000 

01 

1.01701470 01 

170000. 

2.90440901-64 

7.194*0700-10 

2.9401)141 00 

2.44000001 

Ok 

1.01701470 01 

IV 1000. 

2*0)102)1-09 _ -4*144422)1*10 2.94419401 00 

2-4)715001 ill 

1*01101471 _0i 

192000. 

2.79909471-09 

4.74414010-10 

2.99722440 00 

f 

• 

01 

1.01701470 01 



1 14000. 
I HOOP. 
mooov 

inoQo. 

1 TOO 00* 


2.41799910-09 4. >2494170-10 2, 57420741 00 2.42900000 01 1.0170I4TC Bt 

2 iUaiiHfcOfl Im N213VU M 2.1111)001 01 1.01701470 01 

2.44942521-04 9.9)994490-10 2.59104460 00 2.42)9000* 01 1.01701471 Bt 

1*402543)0-05 5,75704410-10 2.5554*420 00 2*42073000 01 1*01701471 41 

2.94141491-04 3.540799)0-10 2.4074533S 00 2.4UOOOOO 01 1.01701470 Bk 



100000. 

2.24479141-00 

9*24707491-10 

2*4245)090 

50 

2*41290001 

01 

1*01701471 


10 1000. 

2.10907910-09 

9.09912)40-10 

2.4)292990 

00 

2.40979000 

01 

1.01701470 

M 

402000* 

2*1)909)01-09 

4*99471251-10 

2,441104)0 

00 

2*40700001 

01 

1.01701471 

Ii 

10)000. 

2.0027)410-09 

4.79992440-10 

2*449)9420 

00 

2.4042900C 

01 

1.01701470 

01 


2.0)194990-09 4.4490)044-10 2.4979T990 00 1.40190001 01 1*01201411 01 

109000. 

1.99247770-09 

4.91119240-10 

2.44979140 

00 

2.99479001 

01 

1.01701470 

•i 

114000, 

l**)494B)t-94 

4a75ll21l-L0 

2.47)99990 

09 

2,94400001 

01 

1.01701470 01 

107000. 

1.999449)0-09 

4.29199790-10 

2.49211)70 

00 

2.99)29000 

01 

1.01701470 

01 

lfSOOQ. 

1.94)4)290-09 

4,12944990-10 

2.49024440 

09 

2*99090000 

01 

1,01701470 

11 

109000. 

1.79971010-09 

4.00999)20-10 

2.494)92)0 

00 

2.94779000 

01 

1.01701470 

01 

190000. 

1.79729720-04 

)• 99449270- 10 

2.7044)700 

00 

2.94900000 

01 

1.01701470 

“oi 

itlOOO. 

J.71)99>9f-09 

)*7|9m7t-l0 

2.71219771 

09 

2. 992W491 

01 

1,01701470 

ti 

192000. 

1.479997)0-09 

). 49497990-10 

2.71794490 

00 

2.97924990 

01 

1.01701470 

Ok 

41)000. 

__4-4)41A4*ir59 

3,51749400-10 

2.72)40490 

00 

2*974)7491 

01 

1.01701471 

•l 

104000. 

1.9999)020-09 

). 49194910-10 

2.72941000 

00 

2*97)90000 

01 

1.01701470 

Ok 


194000. 

1.92990470-0^ 

). 10444970- 10 

2.74042900 

00 

2.94774990 

01 

1.01701470 

01 

147000. 

1,59091011-09 

3*22090140-10 

2*744521)0 

00 

2*54407491 

01 

© 

o 

01 

194000. 

1.49444940-09 

)• 1)999440-10 

2*79220240 

oc 

2.94200001 

01 

1.01701470 

01 

-1440QQ* ... 

1.42)44420-09 

3.05144071-10 

2*717972)1 

00 

2*95912491 

01 

1*04701470 

01 

960000. 

T.)9 140990-09 

2.97)79410-10 

2.79)9)110 

00 

2.95924990 

01 

1.01701470 

04 



1.129)4940-04 

2.42109270*10 

2.77441990 

00 

2.99090000 

01 

1.01701470 

Ok 


1*29991901-09 

2.74409220-10 

2.74044201 

00 

2.94742491 

01 

1.01701471 

ftl 


1.27097090-09 

2.47724900-10 

2. 74409720 

00 

2.54474940 

01 

1.01701470 

Ok 

f* Ifify i 

1*242)0910-09 

2.40953040-10 

2.79144170 

00 

2.94147490 

01 

1.01701470 

ti 

004000. 

1.21477900-04 

2.94141000-10 

2.79729940 

00 

2.5)900000 

01 

1 .01701470 

Ok 



004000. 

1.1410)110-09 

2.41414920-10 

2.40441120 

00 

2.5)124990 

01 

1.01701470 

Ok 

109000. 

1.1)4)7290-09 

2.39309)30-10 

2.41)97)20 

00 

2.9)0)7490 

01 

1.01701470 

ti 

fftOOQO. 

1,11194541-09 

2.29)74090-10 

2*91992490 

00 

2.52790000 

01 

1,01701471 ti 

tk looo. 

1.097)9990-09 

2.2)419910-10 

2.42904990 

00 

2.92442490 

01 

1.01701470 

Oft 


iliooo. 

1.04044040-09 

2.12999900-10 

2.4)411720 

00 

2.51947490 

01 

1.01701470 

01 

ft 4000. 

1.01947230-09 

2.07)09420-10 

2.94142790 

00 

2.51400000 

01 

1.01701471 

•i 

fltooo. 

9.94444170-10 

2 .021 79990- 10 

2.94712740 

00 

2.51)12300 

01 

1.01701470 

01 

ft 4000. 

9.79)49700-10 

1.971944)0-10 

2.99241740 

00 

2.51024990 

01 

1.01701470 

Oi 

, it 7000. . 

9.94419410*10 

1.92)49790-10 

2.99909740 

00 

2.50737450 

01 

1.01701470 

01 


519000. 

9.14447410-10 

l ,9)044140-10 

2.94902720 

00 

2.50142900 

01 

1.01701470 

01 

II 0000. 

4,95400420-10 

1.79414410-10. 

2.47447720 

00 

2.49474990 

01 

1.01701470 

01 

ff 1000. 

4.74424120-10 

1.74299990-10 

2.479917)0 

00 

2.49597490 

01 

1.01701470 

Oi 

612000. 

4.99)11900-10 

1.70042940-10 

2.993)4750 

00 

2.49)00000 

01 

1.01701470 

01 


VI4000. 

9.2)011)60-10 

1 .42019)41-10 

2.99417990 

00 

2.4472495C 

01 

1.01701470 

Oft 

ffSOOO. 

4.040010)0-10 

1.59144750-10 

2.90159010 

00 

2.444)7490 

01 

1.01701470 Oi 

If 4000. 

7.49401)40-10 

1.94)9)740-10 

2.90497140 

00 

2.49190000 

ot 

1.0' 701470 

N 

227000. 

7.7)201290-10 

1.5072)1)0-10 

2.912)5)40 

00 

2.47442900 

oi 

1.01701470 

01 

229000. 

7.57)49900-10 

1.471417KC-10 

2.91772410 

00 

2.47574990 

01 

1.01701471 

01 
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CAPE KENNEDY REFERENCE 

ATMOSPHERE 

TABLE HI 

> 

/ERSUS GEOMETRIC 

ALTITUDE (ANNUAL) 

(Continued) 

GEOMETRIC 

PRESSURE 

KINETIC 


MOLECULAR 

ncuciTv 

COEFFICIENT 

SPEED OF 

altitude 


temperature 

TEMPERATURE 


OF viscosity 

SOUND 


HMtan 

cm 2 

(tegrMt K 

66«r*M K 

«g »»»- s 

n«<*ton-e#c m*7 

m ••€-* 

230000* 

F. >9258186-09 

1.322 34936 

03 

1755065006 

03 

1.66C8106E-10 

5.35976176-05 

>.89406776 

02 

231000. 

7.24266446-09 

1.32419636 

03 

1.55465006 

03 

1 .62299)16- 10 

5.36758816-05 

7.90426276 

02 

232000. 

7.09663466*09 

1.32603536 

03 

1.55865006 

03 

1.566140)6-10 

5.37540356-05 

7.91442476 

61 

233000. 

6.95374576-09 

1 .32786626 

03 

1. 56265006 

03 

1.55022546-10 

5.38)20816-05 

7 .92457) /E 

•2 

234000. 

6.61413026-09 

1.32968906 

03 

l. 56665006 

0) 

1.51522186-10 

5.39100186-05 


61 

233000. 

6.67779336-09 

1.331 50396 

03 

1.57065006 

03 

1.461 10376-10 

5.39878 >86 -05 

7.94463276 

(2 

23*000. 

6.54438686-09 

1.33331066 

03 

1.57465006 

03 

1.44784706-10 

5.40655706-05 

7.9549429c 

(2 

237000. 

6.41409996-09 

1.33510936 

03 

1.57865006 

03 

1.41542736-10 

5.414)18)6-05 

7.965040)6 

•2 

233000. 

6.28676166-09 

1.33690006 

03 

1.58265006 

03 

1.38382086-10 

5.42206926-05 

7.97512496 

•2 

239000. 

6.16230346-09 

1.33868266 

◦ 3 

1.58665006 

03 

1.35)00 r 96-10 

5.42980936-05 

7.96519676 

(2 

2*0000. 

6.04065056-09 

1.34045726 

03 

1 . 59065006 

03 

1.32296046-10 

5.43753896-05 

7.99525596 

~02 

24)000. 

S. 92173236-09 

1.34222376 

03 

1.59< 65006 

03 

1.29366306-10 

5.44525806-05 

8.00530236 

02 

242000. 

5.60547906-09 

1.34398226 

03 

1.59865006 

03 

1.26509296-10 

5.45296656-05 

8 .<^1 5336)6 

02 

243000. 

5.69162426-09 

1.34573266 

03 

1.60265006 

03 

1.23723036-10 

5.46066466-05 

8.025)5766 

02 

244000 • 

5.58070456-09 

1.34747506 

03 

1 .60655006 

03 

1.21005616-10 

5.46835246-05 

8.035)66' 6 

02 

243000. 

5.47205536-09 

If 34920946 

03 

1 .61065006 

03 

1.18355126-10 

5.47602966-05 


246000. 

5. 36581586-09 

1.35093566 

03 

1.61465006 

03 

1.15769756-10 

5.4 369676-05 

8.055)4686 

02 

247000. 

5.26192496-09 

1.35265386 

03 

1.61865006 

03 

1.1 3247716-10 

5.491 35)36-05 

8.06531866 

02 

248000. 

5.16032596-09 

1.35436406 

03 

1.62265006 

03 

1 . 10787316-10 

5.49899986-05 

1.07527796 

•2 

249000. 

5.06096266-09 

1.35606626 

03 

1 . 62665006 

03 

1.08386896-10 

5.50663606-05 

8.08522506 

•2 

290000. 

4.96378006-09 

1.35776036 

0j 

1.63065006 

03 

1.06044846-10 

5.51426216-05 

8.09515966 

(8 

291000. 

4.66872366-09 

1.35944636 

03 

1.63465006 

03 

1.03759556-10 


8. 104A624F I 

292000. 

4.77574156-09 

1.3til?43£ 

03 

1.63865006 

03 

1.01529536-10 

5.52946386-05“ 

8. 11499306 

•2 

293000. 

4.68476416-09 

1.36279426 

03 

1.44265006 

03 

9.93533006-11 

5.53707966-05 

8.12489146 

(2 

294000. 

4.595601 26-09 

1.36445616 

03 

1 ■ 64665006 

03 

9.72294186-11 

5.54466536-05 

8. 1)477796 

•2 

299000. 

4.50674496-09 

l ■ 366 l 1006 

03 

1.65065006 

03 

9.51564926-11 

5. 552*4126—0 5 

8. 14445226 (2 1 

294000. 

4.42356986-09 

1.36775586 

03 

1.65465006 

03 

9.31331946-11 

5.55960706-05 

8. 15451476 

•II 

297000. 

4.34022636-09 

1.36939356 

03 


03 

9*1 1581656 

5. 56** 36 306-05 

a. IA4US1F 64 1 

298000. 

4.25667726-09 

1.37102326 

03 

1.66265006 

03 

8.92391546-11 

5.57490906-05 

8.17420396 


299000. 

4.17687476-09 

1.37264496 

03 

1.66665006 

03 

8.73479456-11 

5.58244536-05 

6.18403086 

02 

260000. 

4.10077676-09 

1.37425856 

0) 

1.67065006 

03 

8.55102936-11 

5.58997186-05 

8.19384576 

02 

261000. 

4.02434466-09 

1 .37586406 

03 

1.67465006 

0^ 

8.37160 756- 1 1 

5.59746656-05 

8.20364926 

02 


3*94953776-09 

-1.37746156 

03_ 

1*67865006 

0) 

8.19641346-11 

5.60499556-05 

8.21344076 

02 

263000. 

3.67631646-09 

1.37905106 

03 

1.68265006 

03 

8.02533516-11 

5.61249286-05 

6.22322066 

01 

264000. 

3.60464476-09 

1 . 380632*6 

03 

1.68665006 

03 

7. 85826 90E- 1 1 

5.61996058-05 

6 23296906 


265000. 

3.73448536-09 

1.38220566 

03 

1.69065006 

03 

7.69510926-11 

5.62745666-05 

8.24274566 

•2 

266000. 

3.66560136-09 

1.38377116 

03 

1.694J500E 

03 

7.5)57,316-11 

5.63492716-05 

6*25249106 

(2 

267000. 

3.59655996-09 

1.38532836 

03 

1.69865006 

03 

7.38010596-11 

5.64236616-05 

8.26222476 

(2 

?*®Qpo. 

3.53272636-09 

..l, 36687766, 

.03 

_L* 70265006 

03 

7.228070)6-11 


B.2T19469E 66 1 

269000. 

3.46626746-09 

1.36641676 

03 

1.70665006 

03 

7.07955)46-11 

5.65727566-05 

8.28165776 

•2 

270000. 

3.40515196-09 

1.38995166 

03 

1.71065006 

03 

6.93446686-11 

5.66470626-05 

8.29135736 

•2 

ltlOPO, 

3.34334756-09 

1.39147696 

03 

1.71465096 

03 

6.79272136-11 

5.67212746-05 

8.30104546 

•2 

272000. 

3.28282366-09 

1.39299396 

03 

1.7186500E 

03 

6. 65423126-11 

5.67953926-05 

8.31072246 

02 

273000. 

3.22355166-09 

_L*3945029E 

Q3 

1.72265006 

03 

6.51891556-11 

5.68694176-05 


m 

274000. 

3.16550066-09 

1.39600366 

03 

1.72665006 

03 

6.38669046-11 

5.69433496-05 

8.3)004226 

01 

113000. 

3*10664506-09 

1.39749676 

03 

1,7)065006 

03 

6. 257482 3E-11 

5.70171196-05 

8.3396(546 

02 

276000. 

3.05295526-09 

1.39696156 

03 

1.73465006 

03 

6.1)121196-11 

5.70909)76-05 

8.349)1766 

02 

177000. 

2,99640536-09 

1.40045836 

0) 

1.7)865006 

03 

6.00780656-11 

5.71645926-05 

6.35(9)866 

02 

2 76000 . 

2.94496916-09 

1 .40192706 

03 

1, 74265006 

03 

5.88719386-11 

5.72)61566-05 

8. 36854856 

02 

■rui'i^nai 

2.89262126-09 

2*40336776 

03 

1* 74665006 

03 

5.76930406-11 

5.73114296-05 

8, 37114726 

62 

260000. 

2.84133646-09 

1.404640)6 

03 

1.75065056 

03 

5.65406886-11 

5.73850106-05 

8.36773526 

02 

261000. 

2.79109146-09 

1.40628496 

0) 

1 .75465006 

03 

5.04142)16-11 

5.745630)6-05 

6.39731226 

(* 

2(1000* 

2*74186106-09 

1.40772146 

03 

1.T5865Q0E 

03 

5.43129996-11 

5.75315038-05 

8.406(7616 

M 

X 93000. 

2.69362366-09 

1.40914996 

0) 

1.762*5006 

03 

5.3236)886-11 

5.76046146-05 

6.41643)56 

(2 

1MQPQ* 

1*84435646-09 

1.41057046 

0) 

1.76665006 

03 

5.21837886-11 




299000. 

2.6000)746-09 

1.41198266 

0) 

1.77065006 

03 

5.11345916-11 

5.77505686-05 

8.43551126 

62 

29900U . 

2.3)464596-09 

1.41336716 

03 

1.77465001 

03 

5.01482466-11 

5.78234126-05 

8.44503406 

(2 

297000. 

2.51015996-09 

1.41476346 

03 

1.77865006 

03 

4.91641626-11 

5. 78991676-05 

8.45454416 

02 

296000. 

2.46656036-09 

1.41617166 

03 

1. 78265006 

03 

4.820 I817£-ll 

5.79666)36-09 

8.46404766 

02 

299000. 

2.42382616-09 

I .41755166 

03 

1.78665006 

03 

4.72606546-11 

5.80414116-05 

6.47353(26 

o» 

290000. 

2.36193966-09 

l .41892406 

03 

1.79065006 

03 

4.6)401876-11 

5.811)9026-05 

8.483018)6 

*2 

291000. 

2.34088086-09 

1.42026616 

03 

1. 79465006 

03 

4.54398916-U 

5.6166)056-05 

8.49246766 

(2 

292000. 

2.30063226-09 

1 .42164416 

03 

1, 79665006 

03 

4.455929)6-11 

5.62586226-05 

8.50194676 

•2 

293000. 

2.26117496-09 

1.42299216 

03 

1.80265006 

03 

4.36978936-11 

5.8)306516-05 

8.51139526 

(2 

294090. 

2.22249186-09 

1.42433216 

03 

1.80665006 

03 

4.26552)76-11 

5.64029956-05 

8 . 5200)316 

02 

1WQP* 

2>m3443fc-09 

1 .42566406 

-03 

1. 81065006 

03 

4.20)06 796- 11 


296000. 

2.14738176-09 

1. 42648766 

03 

1.61465006 

03 

4.1224)806-11 " 

5.85470236-05 

8.5)967776 

02 

297000. 

2.11092166-09 

1.42830366 

0 3 

1.81865006 

03 

4.04)53066-11 

5.86189086-05 

8.54906456 

02 

296000. 

2.07516966-09 

1 *42961 146 

03 

1.82265006 

03 

3.96 6 32 306-11 

5.669070U-05 

6.55846106 

02 

29(900. 

2,#4f)iin-09 

1 .43091 1 1C 

0.1 

l.ldtRR 

o» 

3.89077716-11 

5.87(291*8-05 

§•56786706 

02 


34 

















CAPE KENNEDY REFERENCE ATMOSPHERE 
VERSUS GEOMETRIC ALTITUDE (ANNUAL) 


TABLE m 
(Continued) 



GEOMETRIC 

ALTITUDE 


PRESSURE 

RATIO 


DENSITY 

RATIO 


290000. 
291 000 • 
292000. 
299000. 




7.12171046-10 1.97120426-10 2.93271666 00 2.4*706406 01 1.01701476 01 
*.477*0746^10 4.1001 IMf-AQ 2 1 9i49|90|_50 1.44417m 01 1,01701476 Ql 
4.. 09 740406- 10 1.90441946-10 2.44129926 09 2.44129406 01 1*01701476 01 


iTuTlTiliMvHTtt I'M! fi 9 i'w W ^ vh 


L >1 r Lki'i «'l ■■ flJli'l Hi «'II 


299000* 

6*94940446-10 

1*29141126-10 

2*44474946 

OO 

2*49949006 

01 

1*01701476 01 

114000* 

4«4944t99f-10 

1 *22991216-10 

2. mo 101* QO 

2*49291606 

01 

1*01701476 ftl 

297000* 

6*90474076-10 

1.14942006-10 

2*49629116 

00 

2*44440146 

01 

1*01701476 •! 

119 9QQ. 

4*10156376-10 

1*14421926-10 

2.44244402 

00 

. ZtMMMM 41 

1*01701476 ftl 

294000* 

6*09420776-10 

1*14917416*10 

2*44471906 

OO 

2*44977406 

01 

1*01701476 01 

240000* 

9*49494006-10 

1*11774916-10 

2*47049496 

"oo" 

2.44064006 

"oT 

1*01701476 01 

•Q1QQQ* 


1*04109926-10 

2*97019061 

00 

2*41744906 

02 

1*01701472 01 

242000* 

9*70699906-10 

1*04464406-10 

2.47494796 

00 

2*49909206 

01 

1*01701476 01 

149000* 

9.97494441-10 

J*04U9J2C-10 

0*9ilfT9*2J& 

__2*49211406 

Ql 

1.01T014T6 »| 

244000. 

9*44799646-10 

1*02294026-10 

2*44777406 

00 

2*42420406 

01 

1*01701476 01 



9 I I'H'li-l □( ] 


2*44419776 00 2*42»7406 01 1*01701476 

9.17944246- 10 4,94490976-11 9*00094116 QQ 2*42044206 01 U Q17Q14 T6 01 

9*07944996-10 4.94042006-11 9*00491406 00 2*41794406 01 1.01701476 •! 

4*47424246-10 4*14700494-11 9.00044126 00 2*41449406 01 . 1.0170141641 

4.8607)546-* 0 4 .4444 1476-1 1 9. 01269 796002.4 l 172006 01 1*01701476 01 


liTuKT Oil 


['] Vi ') 111 M t 




4.44964906-10 

6.97641246-11 

9.02117476 

00 

2.40569206 

01 

1.01701476 01 

IflOOQ. 

4*40440796-10 

4*94451446-11 

3. 02692446 00 

_2*40247406 

Ql 

1*01701471 «1 

244000. 

4.51641 316-10 

6.21904406-11 

1.02944446 

00 

2 .40004406 

01 

1.01701476 01 

699000. 

4.49191116-10- 

i*09444J76-U 

3.03340446 00 

1*34711001 0a_ 

1.01701476 01 

296000. 

4.94494926-10 

7.64444146-11 

9.0377429C 

00 

2.39423406 

01 

1.01701476 01 


4.24741406-10 7*T0211746-U_ 

3-04147106 

_eo_ 

2*34132206 

-01- 

1.0I7Q1476 01 

294000. 

4.14742926-10 

7.93421476-11 

3.04999396 

00 

2.3664Q606 

01 

1.01701476 01 

204000* _ 

_ 9*2044414 2^1 C 

7 *110 1096-1 1 

9.05011146 

OO 

2*36944406 

04 

1,01701476 91 

240000. 

^09217041-12 7,22441702-11 

3.05622346 

00 

2*30256006 

Ql 

1*01101471 01 

261000. 

9.49701716-10 

7.07332236-11 

3. 056 3 9046 

00 

2.37944406 

01 

1.01701476 01 


' .66944176-10 

4.42324746-11 

3*06243246 

JUL. 

2.37479206 

JUL 

1.Q1T014I6. 01 

269000. 

3.61144996- *,0 

4.76079056-11 

3.04492666 

00 

2 v3 734 3606 

01 

1.01701476 01 

244000. 


3,07041446 

QQ 

2*37042406 

01 

1*01701476 01 

249000. 

9.47200716' 10 

4,50173676-11 

3.07470576 

00 

2.94401006 

ul 

1.01701476 01 

224000* 

3.40447226-10 

6*34104976-11 

3* 074 74434 

00 

2.36509406 

01 

1*01701476 01 

247000. 

3. 93639966-10 

4.23956466-11 

3.04266166 

00 

2.94216206 

91 

1.01701476 01 

1 1 m h i i i iibii iiiiiib ■imimimm ■ m 

1 144000. 

9.41024306-10 

5.46144246-11 

3.04049706 

00 

2.39435406 

01 

1*01701476 01 

270000. 

9. 44410391-10 

TTo 990562 6- 11 

3.09909496 

00 

~2.1 5 344006 

01 

1.01701476 01 

171000. 

3*24741111-10 5.79727246-11 

3* 044 LI 146 00 

2*15052406 J1L 1*01101471 ftl 

272000. 

3.22740206-10 

9.42224016-11 

3.10316136 

00 

2.34741206 

01 

1.01701476 01 


2T4000. 

3.11254176-10 

5.39423006-11 

3.11124336 

On 

2.34174406 

01 

1.01701 476 41 

275000. 

3.03443716-10 

3.26705976-11 

3.11*27946 

OO 

2* 39437006 

0* 

1*01701476 ftl 

I7600C. 

4.00L47916-10 

5.16037146-11 

3.11490916 

00 

2.33395406 

01 

1.01701476 61 

277000. 

2,94424166-10 

5.07610416-11 

3*12333391 

OO 

2*39304206 

01 

1*01701476 ftl 

279000. 


4.97419436-11 

3.12735266 

OO 

2.39012606 

01 

1.01701476 01 


rTl iirffij u ('in it. maiTvi n 


24001)0. 

2.79360076-10 

4.77722476-11 

3,19937*46 

OO 

2.92430006 

01 

1.01701476 

61 

261000. 

2.74439C3E-10 

4.69204846-11 

3.13994116 

"0 

2.32196406 

01 

1.01701476 

H 

282000. 

2.49996956-10 

4.56900336-11 

9.14996046 

op 

2*91647206 

01 

1,01701476 

61 

263000. 

2.44699916-10 

4.49609656- ! 1 

9.14737526 

OO 

2.31595606 

01 

1.01701476 

»l 


265000. 

2.59453966-10 

4.32214326-11 

3.15534961 

OO 

2.90979006 

01 

1.01701476 

N 

264000. 

2.31190*56-10 

<*•23711566-11 

9.19992966 

oo 

2,30441606 

01 

1.01701476 

i: 

267000. 

2.44614476-10 

4.15394066-11 

3.14390496 

OO 

2.90990206 

01 

1.0I70I47E 

61 

26IQ00. 

2,42529446-10 

4.07243451-11 

3,16727526 

oo 

2.300964C6 

01 

1*01701476 

ftl 

269000. 

2.96927536-10 

3.99319796-11 

3.17124071 

oo 

1*29607996 

01 

1.01701476 

•6 

290000. 

2.34206946-10 

3.91534616-11 

9.17520146 

oo 

2.29514006 

01 

1.01701476 

66 

291000. 

2.30171776-10 

9.43929446-11 

3.17915746 

oo 

2*29224406 

01 

1*01701471 

•1 

292000. 

2.24214251-10 

3.76489516-11 

3. 149 i 0946 

oo 

2.26993206 

01 

1.01701476 

4ft 

299000. 

2,22994536-10 

3.092 11966-11 

3*16749506 

oo 

2,26441606 

01 

1*01701471 

41 

294000. 

2. 16530946-10 

1.62091636-11 

3.19099461 

oo 

2.26950996 

01 

1.01701476 

6ft 

At 


294000. 

fciiTfwtni — ul. 

2.11145596-10 

3.46)12226-11 

9.1966*416 

OO 

2.277*7*06 

01 

1.01701476 

61 

197000. 

2.075*0576-10 

3.41*452(6-;? 

9.20279)76 

90 

2.2747*206 

01 

1.01701476 

41 

296000. 

2.04045196-10 

3.331217*6-11 

3.20471*76 

OO 

2.27164606 

01 

1.0170147* 

3* 

299000. 

2.09594051-10 

9.267967*6-11 

3, 21 0*33; £ 

OO 

2* 24499406 

01 

1*01701476 

01 












CAPE KENNEDY REFERENCE ATMOSPHERE 
VERSUS GEOMETRIC ALTITUDE (ANNUAL) 


GEOMETRIC 

ALTITU06 



KINETIC 

TEMPERATURE 


MOLECULAR 

TEMPERATURE 


COEFFICIENT 
OF VISCOSITY 


ftffrtOA'MC mr* 


SPEED OF 
UNO 



I1MOC. 

tlftOQO* 

420000 . 

122000. 


110000. 
11200 0. 
9)40 00. 


1.9)520172-0) 1. 44514121 0) 

. J«MM01H*0F i .44471242 01 


1*41711744-00 
1 »)116)152-01 

I tAltl4AC.ua 


1 • 10472922-0) 
aii*H4«wi 
1.22144)72-01 
iiiif m tbiii 
1.14422 7)2-01 


4.449202)1 91 
1.44144722 0) 


1. *4)4)001 0) 2.4)1)47)2-11 

1.4100)002 0) 2.7)912412-11 

1.4144)002 JD 2*44109402-11 
1.10)2)002 0) 2 . )4 7414)2- 1 l 


1.492)22)2 0) 
1*41)11)02 0) 

1.4) 527172 0) 
1*4)441142 01 

1.4) 71)572 0) 


1.1164)002 0) 2.37170422-11 
1.1210)002 OIL 2.24)41202-11 
1.1294)002 0) 2.2011)012-11 
1.1142)002 2.1)2)2172-11 
1.1424)002 0) 2.0)44)712-11 


5.17717742-0) 
)* 14479922 -09 

6.000)1442-0) 

4.01117472-0 


6.0) 504772-0) 
4.04454112-0) 

4.0) 407)22-0) 
6.041)44)2-0) 
6. 04011422-0) 


4.7000)702 02 
4.71)24702. 62 

4.7)041042 02 
4.74)44742 02 


4.77)14)02 02 
4.71104142 62 
4.404114)2 02 
4.421141)2 62 
4.4)414272 62 


kl 1 !'l ITJ «!■ ^’1 > 


*42000. 

ItlOMLi 


&200o!~' 

ttS : 


R88: 

MS8: 


•*14497172-10 

4.4741)4)2-10 

4.41414121 -lp 

4.14417412-10 




T*6i5)4?7f-i0 

7.4)744042-10 

7*21716612*10 

7.026)6611-10 


6*41172476-10 

4.24272441-10 

6.06179221-10 

6.46441441-10 


1.4444)432 0 
1*447)7212 0) 
1.44444502 0) 
L*4617))2C ft) 
1 .47077462 0) 


1.47) 74112 0) 

1.47) 75612 0) 
1 *474702)2 Q) 
1.479471 7( 0) 


5002 0) 
5002 ft) 
5002 0) 


1410900C 0) 1.41)92472-11 
1.41)4)001 01 r 1.94171442-U 
2.0022)002 0) 1.90942)72-11 
2*0044)002 0) 1.4)441412-11 
2.0144)002 0) 1*41116562-11 


6.14054472-05 

4.17145052-0) 

4.16)114)2-09 

4.114)4212-09 

4.20596402-0) 


l TT'it likiiB'ii 


7T7v 



iilill 


1*4712)191 09 
1.47104141 09 
1*27144711 09 
1.44041772 09 


2*02469002. 0). 
2.09)250)2 09 
2*04149002 09 
2.04445001 09 


2*06229004.04 
<•07469002 09 
2*04145001 Q2 
1.04409002 09 


1*9117)742-11 

1.274)4212-11 

U)94911IC-U 

1.14474)42-11 


1*02242942* 11 
1.04619411-11 
1.01471)11-11 
f *42442491-12 


6*22714041-0) 

4*29114712-0) 

4.29024)41-09 

4.24142962-04 


6*21441941-09 

4*90)74992-04 

4*91477672-09 

4.92771902-04 


6.140429)2 02 
6.19944442 02 
6.97026212 02 
0.10)01902 02 
0. 11)76202 02 


1.02910422 02 
1.04944202 02 
1.090)1422 02 
0.079142)2 02 


9*11000404 
9.19142171 
9.14999991 02 
9.14042121 02 


1*99719264-10 

9.9949)091-10 

2*24441412-10 

9.04074702-10 


1 *••104491 09 
1.40276111 09 
1*41949264 01 
1.40409992 09 


2.10124001 09 
2.10700002 09 
2*11449001 09 
2.12109002 09 


9*21190172-12 

0*92949992-12 

1*64411461-11 

••17414102-12 


6*94976471-09 
6.96072492-09 
6.97166461-09 
6. 90294692-09 


9*16999192 02 
9.20179141 02 
9.21414972 01 
9.29912922 02 


— J*|t99224i-10_ 1*40910244 09 2.174 24001 61 1*16492)71-12 

fSSf* 1.19144001 09 4.19194792-12 


•00*00221-10 . 1.40077041 01 2.1011600209 9.79420474-12 


6.46474942-09 

6.47421994-09 

6.44170491-09 


9.94071161 01 
9*49149101 02 
9.94904791 01 


6.49442202-09 9.10994902 02 


mm. 


*» W*.IT»TM 0* I.niimi 01 
18 l.MUUU M littium 01 . ).>8044>M-U 




10 1.4922412ft 09 2*20749001 01 


^20OO0ji lt26ft6l021^1O_ 1*49270072 09 

422000. 1.1I1U092-10 1.49)14992 0) 


ncmron 


490000. 

962000* 

494000. 


201444)22-10 

2.0969)791-10 
_ _2*11169m-lQ 
2.70664402-10 


1,494)9921 0) 
1.49474242 0) 
1.4951)422 0) 
1.499515)2 0) 


2.2124)001 0) 
2.21729002 0) 


2.22229002 0) 
2*2)14)006 0) 
2.2)249002 0) 
2.2 4)19002 0) 
2*24909002 0) 


). 14622002- 12 
4.19702641-12 


4.71252072-12 

4.57706472-U 

4.44)024)2-12 

4.)1270))C-12 

4.195)7042-12 


6.91) 49472-09 

4.92) 91002-0) 

6*9)2)2096-09 

6.94072901-09 


4.99749742-09 

6.9694469K-05 

6.97422442-05 

6.9029T24E-09 

6.910910)4-05 


9.40744942 02 
9*41466942 02 

9.42977472 42 
9.44049072 02 


9.44290002 02 
9.47)999)1 02 
9.40901702 02 
9.49602742 02 
9.907024)2 02 


















CAPE KENNEDY REFERENCE ATMOSPHERE 
VERSUS GEOMETRIC ALTITUDE (ANNUAL) 


TABLE SI 
(Continued) 


GEOMETRIC 

ALTITUDE 


PRESSURE 

RATIO 


DENSITY 

RATIO 


VISCOSITY 

RATIO 


MOLECULAR 

WEIGHT 



I IwIwfti'I'lri 1 !'] llHn'l Vi’lllJ «11 


>26000. 

1.28240064-10 

2.00989571-11 

9.29741999 

00 

2.19528004 

01 

1.01701474 

01 

>29000. 


1«9))8)66|-11 

).19)T040E 00 

2.18484009 

01 

1.01701479 

01 

>90000. 

1.20919174-10 

1.84459999-11 

9.90998)09 

00 

2.18440004 

01 

I. 01701474 

01 

992000. 

1. 1494)999-10 

utOL»om~n 

9.91625059 

00 

2.17894009 

01 

1.01701479 

01 

>94000. 

1.12901744-10 

1.71956629-1 1 

9.92250454 

00 

2.17)52004 

01 

1.01701474 

01 



Fri li-MIWlwHi 1 W I'i'IV'fWn'IlHilifl l 


1.05695441-10 1.422) Hit'll 3.3)446429 CO 2.16264009 01 1.01T0147E 01 


940000* 

9 4200 0. 

944000. 

44000. 


1.02721819-10 

■f ium wiru. 

6.6S10666E-11 
4.9544719 


1 • 54474999*1 1 3.34120629 00 2.15720009 01 1.0170147C 01 
J *51945971-1 1 9.94 741499 00 2.15174009 01 1.01701479 01 
1.46218069-1 1 9.959414)9 00 2.14492009 01 1.01701479 01 


948000. 

950000. 

952000. . 

>$4000. 

>56000. 

>58000. 

9.07197489-11 
. 8.79T19769-U 

8.55177299-11 
8,275)4849-11 
8. 02758789-11 
7.78816459-11 

1.34532404-11 
1. 31959179-11 
1.2755590E-11 
1,23915709-11 
1.19291949-11 
1.152*4279-11 

3.94598199 00 
5.97214619 00 
5.97690359 00 
5.98444794 00 
9.99058154 00 
9.99670499 00 

2.19544009 01 1.01701479 01 
2.19000009 01 1.01701479 01 
2.12456009 01 1.01701479 01 
2.11912009 01 1.01701479 01 
2.11968009 01 1.01701479 01 
2.1082400E 01 1.01701474 01 

540000. 

542000. 

H4000. 

566000. 

_ T.55677j9i-ll 

7.59)11009-11 
_ U41499**6-ll 
4.90785179-11 

1.11508709-11 
1.07857429-1 1 
1.04991919-11 
1.00947864-11 

9.40211649 00 
9.40691749 00 
3,41500669 00 
3.42106884 00 

2.10260004 

2.09796009 

2*09192009 

2.06446004 

01 

01 

01 

01 

1.01701479 

1.01701479 

1.01701479 

1.01701479 

01 ( 
01 
01 
01 



570000. 
XT? 000. 
574000. 
>76000. 
578000. 

6.51023589-11 
4.32117274-11 
6.13828814-11 
3.941)6129-11 
5. 79017724-11 

9.45281954-12 

9*14901229-12 

6.65605169-12 

6.57)51749-12 

4.30100254-12 

3.4)321784 00 
3.439266H 00 
3.44530514 00 
3.4513)3)4 00 
3.457)31)4 00 

2. 07560009 
2*07016009 
2.06472009 
2.05926004 
2.05964004 

01 

01 

01 

01 

01 

1 «C 1 701479 
1.01701*79 
1.01701474 
1.C170147C 
1.01701479 

01 

91 

91 

01 

Ot 

580000. 

5.62452979-11 

8.0)611719-12 

3 •44)35614 00 

2.04640004 

01 

1.01701479 

01 

582000. 

5.46422044-11 

7.7B444«k£-12 

3*44995669 00 

2.04296009 

01 

1.01701474 

01 

>84000. 

5.90905864-11 

7.5)975799-12 

3.47594424 00 

2.09752009 

01 

1.01701479 

01 

386000. 

5.15886259-11 

7.30556549-12 

3.48192179 00 

2.09206009 

01 

1 .0170147$ 

01 

988000. 

5.01345444-11 

7.07544099-12 

3.48728914 00 

2.02664C09 

01 

1.01701474 

01 


992000. 

4.7)49)699-11 

6. 44319319-12 

9.49919499 

00 

2.01576009 

01 

1 .01701479 

01 

994000. 

4.40490679-11 

6.43609619-12 

9.50519219 

00 

2.01032004 

01 

t. 01701474 

01 

996000. 

4. 47642879-11 

6 .240051 7E-12 

9.511Q6014 

00 

2.00468009 

01 

1.01701479 

01 

366000. 

UUMSU-JI 

4-04876519-12 

9.51497849 

00 

1.66644009 

01 

1.01701479 

01 

480UOO . 

4.29255084-11 

5.86404569-12 

9.52286669 

00 

to 

* 

§ 

o 

o 

1* 

01 

1.01T014T9 

01 

402000. 

4.11609299-11 

5.669O03I9tL2 


404000. 

4.00917294-11 

5.SL96I16F-12 

9.53217779 

00 

1.46600009 

01 

1.01701479 

01 

404000. 

9.89967274-11 

5.95587279-12 

9.53681429 

00 

1.96200009 

01 

1.01701479 

01 

406000. 

9.78746159-11 

5.19796459-12 

9.54144479 

00 

1.97600009 

01 

1.01701479 

01 

410000. 

9.66448874-11 

5.04402669-12 

3.54666944 

00 

1.67400004 

01 

1.01701479 

01 


9.58459149-lL 

4.695628Q4-LZ 

9.5506881 4 

QQ 

1.77Q0QS&L. 

-£L_ 

U917Q14IL 

JU 

414000. 

9.467685)9-11 

4.75200359-12 

9.55530109 

00 

1 . 46600009 

01 

1.01701479 

01 

416000*. 

9. 399675T9-U 

4.61299649-12 

9.55990609 

00 

1.94200009 

01 

1.01701479 

01 

418000. 

9.30246594-11 

4.47844294-12 

3.56450624 

00 

1.95800009 

01 

1.01701479 

01 

420000. 

9.21396549-11 

4.94816559-12 

9.56910479 

00 

1.45400009 

01 

1.01701479 

01 

At 


424000. 

426000. 

428000. 

490000. 

492000. 

Wflflft.. 

496000. 

4)8000. 


9.04474579-11 

2.96)86029-11 

2.98594484-11 

2.90914089-11 

2.7)515789-11 

2.54959069-1 1 
2.525471G4-11 


4.09497679-12 

9.98174459-12 

9.86724629-12 

9.75495729-12 

9.64895209-12 

UtzU. 

9.44412529-12 

9.94647999-12 


9.57827994 00 
9.59285644 00 
9.59742894 00 
9.59199579 00 
9.5965567E 00 

9.60566209 00 
9.61020629 00 


1.94600004 01 
1 . 94200009 01 
1.99900009 01 
1.9)400009 01 
1.49000004 01 
1.42600009 01 
1.42200004 01 
1.41800004 01 


1.01701474 01 
1.01701479 01 

1.01701474 Cl 

1.01701474 01 
l.Ul70l*Tk 01 
1.Q1TQ14IL 

1.01701474 01 

1.01701474 01 













CAPE KENNEDY REFERENCE ATMOSPHERE 
VERSUS GEOMETRIC ALTITUDE (ANNUAL) 


GEOMETRIC 

ALTITUDE 


440000. 

442Q0L. 

44400g. 
» 4feU 0Q. 

440000 ■ 
490000. 
452000. 
4S400O. 
♦94000. 
499000. 

4400 CO . 
444000. 
444000. 
444000. 

4/0000. 

474D0J. 

4/4000. 

47600U. 

4/4000. 

440000V 

44/000 • 
444000. 
444000. 
444000. 
440000. 
44/000. 
444000. 
444000. 
444000. 


504000. 

904000. 

904000. 

510000. 

412000. 

914000. 

919000. 

520000. 

522000. 

526000. 
529000. 
5)0000 . 
9)2000 • 

5)000. 

mooQ. 

9)9000. 



. >6u4t- . ) 

2.4)^1271-10 
2.)7)>»25Bt-l j 
i s 312 647 31-1 0 
2.25)11 991- 1 0 
2.1 4520401- 10 
2.1)910311-10 
2 .084509)1- 1 0 

2.0) I4599fc - 1 j 
1 . 9 7990 631 - 1 0 

1 .429402 1 1- iG 

1 .49 110 )4fc- 1 0 

1.8)376691-10 
1.76 775 161- 10 

l. 69952 161- 10 
1 .65723 1 31- 10 
1 .6161 0021- 1 0 
1.57611711 10 
l .5)722 381- 10 


KINETIC 

TEMPERATURE 

d«grMS K 


1 .496506 1 f 0) 
1.49690761 0) 

1 .49 739481 Oi 

X.9973676E 
1 .497626 19 0) 
1.49767021 03 
1.49609401 03 
l. 493)15*1 03 
1 .49051621 03 
1 .4967 0291 _0 3 

1 .49807521 03 
1.49903)11 03 
1.49917671 03 
1. *99)0581 03 
1.499 4207 1 03 
1 .49952 121 0) 
1.49960731 03 
1.4996/90E 03 
1.499736)1 03 
1.49977941 03 


1.499)9561-10 1 
1.46260061-10 1 
1.42660771-10 1 
1.39190741-10 1 
1.35611011-10 1 
1.32514861-10 _! 
1.29)0755t-l0 l 
1.24106451-10 l 
1.2)149021-10 1 
1.201920)1-10 1 


49980001 03 
49902231 03 
499022)1 03 
49990701 03 
49977906 03 
49973596 0) 
49967841 03 
49960651 03 
49952021 03 
49941966 03 


MOLECULAR 

TEMPERATURE 

tegrMi K 


2646500t 03 


2.26985001 03 
2.27505001 0) 

-i>*5Qg»QgA-fl3.. 

2.26545001 03 
2.29065006 03 
2.29585001 0) 
2.30105001 03 
2.30625001 03 
2.311450 01 0) 

2.31665001 03 
2.32165001 03 
2.32705001 03 
2.33225001 03 

2. 34265001 0) 
2.34705001 0) 
2.35305001 03 
2.35025001 03 
2.36345001 03 

2 . 36065001 03 
2. 37305001 03 
2.379GSOOE 03 
2.30425001 03 
2.36945001 03 
2.39465001 0) 
2.39985001 03 
2.40505006 03 
2 .41025001 03 
2.41545001 03 


kg i 


3.64873621-12 
3. 7402 3001 - 1 2 
3.63507901-12 

3,5))i_7in-U _ 
3.434)9571-12 
3. 33064961-12 
3. 24503151-12 
3.155644U-12 
3. 06859541 - I 2 
2.06 399311 -12 

2.90195121-12 
2.622)8511-12 
2. 74521361-12 
2.67036021-12 

2.127) 0141-12 
2.45895401-12 
2.39263826-12 
2. 32028641-12 
2.2658)561-12 

~2. 20522601- 12 
2. 146)9781-12 
2.08929441-12 

2.0)366101-12 
1.90004301-12 
1.0 27792 51-12 
1.87705731-12 
1.02 7 7902e~ 1 2 
1.77994511-12 
1.7334770E-U 


COEFFICIENT 
OF VISCOSITY 
KtWtOA-MC * 


6.61566121-05 
6.62415791-05 

6.6)244441-05 
4uAMLUfl7t--fl5_ 
6.64896691-05 
6.65724)11-05 
6.66548921-05 
6.67)72551-05 
6.68195171-05 
6 .6901661 1-05 


SPEED OF 
SOUNO 


9.5)99)901 02 
550005 31 02 
9.56101911 02 
9.572 7 40)1 <U 
9.583649)1 02 
9.59454571 02 
9.60542961 02 
9.616)0171 02 
9.62716101 02 


6.696)7461-05 9, 

6.70657U1-05 9, 

6.71475601-05 9, 

6.72293511-05 9, 

9, 

6.7)9260)1-05 9. 

6.747408)1-05 9. 

6.75554661-05 9, 

6.763675)1-05 9, 

6.77179471-05 9. 


64004)51 02 
65966641 02 
67047721 02 
68127601 02 
69206261 02 
7078)7)1 02 
71)60021 02 
724)5101 92 
7)509001 02 
74581721 02 


6.77990441-05 
6.70800461-05 
6.79609531-05 
6.00417671-05 
6.8 1224051-05 
6.820)1111-05 
6.02036441-05 
6.036408)1-05 
6.04444201-05 
6.85246831-05 


9.75653251 02 
9.76 723611 02 
9.77792001 02 
9.70060811 02 
9.79927671 02 
9.8099)301 Q 2 
9.02057911 02 

9.0)121)01 02 
9.84103531 02 
9.85244021 02 


1.17)1)451-10 1.499)0471 03 2.42u6500t 0) 1.60834411-12 6.86040451-05 9.06)04501 02 


1.11779)01-10 1 < 

1.09117921-10 1. 

1.06524971-10 1, 

1.03990541-10 1, 

1.01536051-10 1- 

-1*91101491-11 tj 
9.60006661-11 l, 
9.45227581-1 l 1 < 


9.23027881-1 
9.01 3914U-1 

m&lL zl 

0.59749211-1 
8.39713621-1 
9.20182851-1 
0.01 143291-1 
7.02501791-1 
7.6440556 


7.46041011-1 

7.296)0691-1 
7.12064041- 1 
6.96506011-1 
6.80555731-1 


6.65000081-1 
6.49029111-1 
6.35012721-1 
6.20601051- 1 
6.0652455t-l 
6.92 79 36 It- l 

5 . 79 )99 )91 - 1 
5.66)12571-1 
5.5168509t-l 
5.9 1 148991-1 
6.29019)11-1 
5.171 7 9 951 - 1 
r . .05622991- 1 
9.94 19 9 7 M t - l 

9 . 726142)1-1 


.49982091 03 
.50000)31 03 
.50033261 03 
.50057651 03 
.50081541 0) 

*501^4,911 fl3 _ 
.50127761 03 
.50150101 03 

.50171931 03 
.50193231 03 
*50214021 Q) 
.50234291 03 
.50254051 03 
.50273281 03 
.50292011 03 
.50310211 03 
5Q327901 03 
.50345071 03 

.50361731 03 
.50377071 03 
.5039)501 0) 
.50400601 0) 


.5042)191 0) 
.504)7271 03 
.50450831 03 
.50463071 03 
.50476391 0) 
,50 488401 03 

.50499091 03 
.50510071 0) 
.50521)11 C) 
.505)1271 0 1 
.50590691 0) 
. 505996 Jl 0) 
.60560001 0) 
.50665871 0) 
.5057)2)1 0) 
.50580081 0) 


2.42745001 03 

2.4) 005001 0) 

2.4) 425001 03 
2.43765001 03 
2.44105001 0) 
2.44 445001 0) 
2.44706001 03 
2.45125001 03 

2.45465001 03 
2* 450O5OOt 0) 
2.46145001 0) 
2.46485001 03 
2.46025001 0) 
2.4764991 0) 
2.47505001 0) 
2.47845001 03 
.45105001 f 
2.40525001 0) 

2.40065001 03 
2.49205001 0) 
2.59545001 0) 
2.490050 


2.50225001 0) 
2.50565001 03 
2.50905001 03 
2.51245001 0) 
2.51585001 0) 
2. M9 2500|. jpjl 

2.62264991 0) 
2.626C5001 0) 
2.62945001 0) 
2.61285001 0) 

2.6)625001 0) 
2 . 53066001 0) 
2.54)05001 0) 
2.54645001 0) 
2 .549850)1 0) 
2.95325001 0) 


1.60416541-12 
L« 56)780 11-12 
1.52448801-12 
1.48625611-12 
1.44905461-12 
l.*UQ544t-U 
1.37762591-12 
1.34)34101-12 

1.30997501-12 

1.27749001-12 

1.2151 1971-12 
1.18516771-12 
1. 1560097E-12 
1. 12762311-12 
1.09990641-12 

u 

1.04607051-12 

1 . 021 ) 6601-12 
9.9652)071-1) 
9.723)1251-1) 
9. 4 0 770691 - 


9.25824601-1) 
9,03475771-1) 
0.01 707501 - 1 ) 
0.6050)801-13 
0. 39049)61-13 
8. 197284)1-1) 

8.00126671-1 ) 
7. « 1029341- 1 3 
7.6242)011- 1 J 
7.44294)01 -1 3 
7 • 26629641 - l 1 
7,09416681 - 1 ) 
6.92642561 - 1 3 
6. 76296191-1 ) 
6 . 60 ) 49101 - 1 ) 
6 . 440 ) 0001 - 1 ) 


6.07095341-05 

6.07610201-05 

6.0^140671-05 

6.88652741-05 

6.89134441-05 

6. 902266 7 E -O' 
f 90747191-05 

6.91267351-05 

6.91707111-05 

6.92025501-05 
6 • 93 144 101 -C 5 
6.93062341-05 
6.94)00211-05 
6.94897691-05 


9.07608951 02 
9.00300411 02 
9,09071)01 02 
9.09761001 02 
9.90451901 32 
9.91141431 >1 
9.910)0401 02 
9.92519041 #2 

9.9)207141 |2 
9.93094771 02 

9.95260501 02 
9.95954791 02 
9. 9664050E 02 
9.97325771 02 
9. 9001 0551 02 


6.95931511-05 9.99370711 02 


6.96447071-05 

6.96963041-05 

6.97479441-05 

6.97994661-05 


6.98509511-05 
6.99023991-05 
6.99530 10E-Q5 
7.00051641-05 
7.00565201-05 
7. 010 7021 1 -05^ 

7.01 5908 It -05 
7.0210)101-05 
f, 02614991-05 

7.0)126521-05 
7 . 0 363 7601 -05 
7-04140481-05 
f .04650921 -05 
7. 05168991-05 
7.08670701 -05 
7.07 100051-05 


1.00006211 03 
1.00074501 0) 
1.00142741 0) 
1- 0071044k At 


1.00279091 02 

1.00)47201 09 
1.00415261 09 
1.0040)271 09 
1.00551241 09 

1.006070)1 00 
l.OO75406t 0) 
1.00822651 0) 
1.00090391: 03 
1.00950001 0) 
1.010257)1 0) 
1.0109)331 03 
l * 0 1 160097 03 
1.01220401 09 
1.0129)0*1 0) 





CAPE KENNEDY REFERENCE ATMOSPHERE 
VERSUS GEOMETRIC ALTITUDE (ANNUAL) 


TABLE 2H 
(Continued) 



GEOMETRIC 

altituoe 

PRESSURE 

RATIO 

DENSITY 

RATIO 

viscosity 

RATIO 

MOLECULAR 

WEIGHT 

PRESSURE 

DIFFERENCE 



nuUri 

UW* M» 

unitiMt 

***** 

unitluM 




*42000* 


2.39*241)6-11 


3.1*018*56-12 3.61927796 00 1.91000006 01 1.01T0147E 01 

1*3 


44*000. 

2.27995461-11 

2.9*524036-12 

3.62*32731 

00 

1.90200006 

01 

1.01701471 

01 

+4*000. 

2*11942901-11 

2,9017*291-12 

632*63*6 

00 

1.99000006 

01 

1.017Q14T6 

01 

490000. 

2.19*5*161-11 

2. *20*8456-12 

3.637354*6 

00 

1.89400006 

01 

1.01701476 

01 

492000. 

l»lQm97i-U 

2.74246161-12 

3.661*6026 

00 

1.0*000006 

01 

1.01701471 01 

494000. 

2.04**3336-11 

2,66642966-12 

3.64636046 

00 

1.08600006 

01 

1.01701476 

01 

494000. 

1.9974795E-11 

2.59271176-12 

3. 65015476 


1.0*200006 

Al_ 

1.01701476 

A1 

49*000. 

1.94*7*201-11 

2.52122976-12 

3.65514426 

00 

1.87800006 

01 

1.01701476 

01 

440000. 

1. *9791446-11 

2.45191096-12 

3. 63* t 2*06 

00 

1.17400006 

01 

1.01701476 

01 

992000. 

l. •494924E-U 

2,9646*416-U 

3.66430646 

00 

1.87000006 

01 

1,01701476 

01 

444000. 

l. *090*791-11 

2.31946076-12 

3. 66*77*66 

00 

1.06600006 

01 

1.01701476 

01 

464000. 

1.757*4242-11 

2.25623556-12 

3.67324736 

QQ 

1.86200006 

Al_ 

1.0170L4T* 

A1 

44*000. 

1.719*9501-11 

2.194**276-12 

3.677TO**6 

00 

1.85000006 

01 

1. 0170147* 

01 

470000. 

1.4710M5E-U 

2.13536296-12 

3.6*216706 

00 

1.1540000* 

01 

1*01701476 

0* 

472000. 

1.42950971-11 

2.07741536-12 

3.6*661**6 

00 

1.85000006 

01 

1.01701476 

01 

41*000. 

1.51407041-11 

2.0215*326-12 

3.6*106546 

00 

1.84600006 

01 

1.0170147E 

01 

474000. 

1.54474*41-11 

1.94721126-12 

3.4*3306*6 

00 

I. 04200006 

01 

1.01701471 

01 

47*000. 

1.51 15059E-11 

1.91444556-12 

3.6***4296 

Aft- 

1.83800006 

AL_ 

1.0170147* 

A1 

ASOOOO. 

1,474910*2-11 

1,86323526-12 

3.704)73*6 

00 

1.8)400006 

01 

1*01701471 

01 

4*2000. 

1.49*13121-11 

1.61353036-12 

3.70*7*976 

00 

1.83000006 

01 

1.01701476 

01 

4*4000. 

1.40293TU-U 

1.7632*256-12 

3.71)22026 

00 

1.82600006 

01 

1.01701476 

01 

4*4000. 

1 . 94*69446- l 1 

1.71*44596-12 

3.71763376 

00 

1.82200006 

01 

1.01T01476 

01 

4*d000. 

1. 3353**86-11 

1.4T29I4?Lr_L2_ _ 

3.72204606 

_ftfi_ 

1. *1800006 

JLL_ 

laQim+n 

AL 

490000. 

1.30297*76-11 

1.62M266I-12 

3.72643126 

00 

1.81400006 

01 

1.0170147* 

01 

492O0Q, 

A_.i 714429E-U 

1.3*593966-12 

3,730*5136 

00 

1,81000006 

01 

1.01701476 

01 

494000. 

1.24075346-11 

l. 54433306- 12 

3.7)524626 

00 

1.80600006 

01 

1.01701476 

01 

494000. 

1 ,2108*728-1 1 

1,50390776-12 

3.73963616 

00 

1.80200006 

01 

1.01701471 

01 

49*000. 

1.1*182006-11 

1.46464676-12 

3.7440U16 

00 

1.79800006 

01 

1.01701476 

01 

500000. 

1.15352756-11 

1.42651246-12 

3. 7484009E 

00 

1.79400006 

01 

1.01701476 

01 

502000. 

1.12595436-11 

1.390460*6-12 

3.75126196 

_Qfl_ 

1.791*0006 

-AL- 

1.01701476 01 

904000* 

1.09909306 - 1 1 

1.3553**36-12 

3.75412096 

00 

1.70960006 

01 

1.01701476 

01 

904000. 

1.07292376-11 

1.3212660E-12 

3.75697766 

00 

1.78740006 

01 

1.01701476 

01 

90*000. 

1.04742806-11 

1.2**06746-12 

). 759*32)6 

00 

1.1*520006 

01 

1.01701476 

01 

910000. 

1.0225*446-11 

1.25576466-12 

3.7626*486 

00 

1.7*300006 

01 

1.01701476 

01 

512000. 

9.9*3812*6-12 

1.22433246-12 

3.7635)526 

00 

1.760*0006 

01 

1.01701476 

01 

514000. 

9.74795626-12 

1.19374626-12 

3. 7**3835* 

00 

1.77*60006 


1.0170147* 

JLL 

916000. 

9.51*11*56-12 

1.16398106-12 

3. 77122976 

00 

l • 7 7640006 

01 

1.01701476 

01 

51*000. 

9.29413866-12 

1.13501376-12 

3,77407)76 

00 

1.77420006 

01 

1.01701476 

01 

920000. 

9.07585576-12 

1.10682156-12 

3.77491576 

00 

1.77200006 

01 

1.01701476 

01 

522000. 

8.86311146-12 

1.079381*6-12 

3. 77975556 

00 

1.76960006 

01 

1.01701476 

01 

524000. 

8.65576056-12 

1.05267376-12. 

3.78259336 

_AQ_ 

1 .76760006 

ju_ 

1.0170147* 

A1 

526000. 

8.45365556-12 

1.02667656-12 

3.7854290E 

00 

1.76540006 

01 

1.01701476 

01 

52800G. 

8.25665166-12 

1.00136966-12 

3.78826266 

00 

1.76320006 

01 

1.01701476 

01 

590000. 

8.06441146-12 

9.76733456-13 

3- 79109416 

00 

1.76100006 

01 

1.01701476 

01 

592000. 

7.87740066-12 

9.52749376-13 

3.79)92)66 

00 

1.75880006 

01 

1.0170147* 

01 

594000. 

7.694*9156-12 

9.2939*396-13 

3.79675106 

00 

1 . 75660006 

01 

1.01701476 

01 

996000. 

7.51695476-12 

9.06663426-13 

3.79957616 

00 

1.75440006 

_AL. 

I, Q1TQ1476 

-ft A 

998000. 

7.34347096-12 

8.84526566-13 

3.802)9956 

00 

1.75220006 

01 

1.01701476 

01 

540000. 

7. 17431746-12 

8.629712*6-13 

3. 80422086 

00 

1.75000006 

01 

1.01701476 

01 

542000. 

7.009377*6-12 

8.41981016-13 

3.80*03996 

00 

1 . 747*0006 

01 

1,01701476 

01 

944000. 

6.841542 1 6- ' 2 

8.21540226-13 

1.810*3716 

00 

1.74560006 

01 

1.01701476 

01 

546000. 

6.69149996-12 

8.01633486-13 

3.81367216 

0£ 

1.7434Q00E 01 

UftllftlAlE 

SLL 

948000. 

6.5387459c-12 

7.82245986-13 

3.81648516 

00 

1.74120006 

01 

1.0170147* 

01 

950000. 

6.3*957436-12 

7.63362996-13 

3.81929616 

00 

1.73900006 

01 

1.01701476 

01 

552000. 

6.2440*586-12 

7.44970596-13 

3.82210516 

00 

1.736*0006 

01 

1 .01 701471 

01 

55400 J. 

6.10218366-12 

7.27055266-13 

3.82491206 

00 

1.73460006 

01 

1.01 7014T6 

01 

556000. 

5.96377356-12 

7.09603881-13 

3.82771696 

00 

1. 7324000k 

01 

1.01701476 

01 

556000. 

5.82*761 36-12 

6.92603)56-13 

3.83051986 

op 

-UnjtfOQO* 

01 

1.01101476 

ft! 

960000. 

5.69705956-12 

6.76041476-13 

3.83332076 

00 

1 • 72800006 

01 

1.01701476 

01 

962000. 

5.56*57796-12 

6.59905786-13 

3.83611966 

00 

1.72580006 

01 

1. 01 701476 

01 

964000. 

5.44323536-12 

6.44184966-13 

3.83891656 

00 

1 . 72360006 

01 

1.01701476 

01 

966000. 

5.32094996-12 

6.28867686-13 

3.841 71136 

00 

1.72140006 

01 

1.01701476 

01 

560000. 

5.20163*66-12 

6.4.3942496-13 

3.844504U 

00 

i. 71920006 

Oi 

1.Q17Q147* 

ftl 

5 70000. 

5.085225*6- 12 

5.99398926-13 

3.84729506 

60 

l. 71700006 

01 

1. 01 701476 

01 

572000. 

4.97163406-12 

5 .65226296- 1 3 

3.85008406 

00 

1.71400006 

01 

1.01 701476 

01 

574000. 

4.860792*6-12 

5.71414*62-13 

3.85287096 

00 

1.71260006 

01 

1.01701476 

01 

576000. 

4.752627*6-12 

5.57954456-13 

3.85565586 

00 

1.71040006 

01 

1.01701476 

01 

57*000. 

4.6470737k-l2 

5.44836006-13 

3.55843686 

00 

1.70820006 

61 

1.01 70l47f 

01 
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CAPE KENNEDY REFERENCE ATMOSPHERE 
VERSUS GEOMETRIC ALTITUDE (ANNUAL) 


GEOMETRIC 

altituoe 



m •♦©«* cm* 


6- W 
4.51912 256 - 1 1 
4.419*2446-11 
4.3219l47fc-U 
4.2260)24k-U 

4.04)41 49£-U 
3.95496416-11 
3.86061146-11 
3 . 704 30 )Hc - 1 1 

) . 7 0 1 9809k,- 1 1 
3. 62155 77k- JJ__ 

I. $42 9066k -11 
3.40622456-11 

J. 1912334k -11 
3.11796016-11 
3.24618591-1 1 
1.1 764455fc- 1 1 
3.1081098k-lt 
3.04111696-11 

2.97609086-11 

2.91213416-11 

00 


2.70914426-11 

2.72964296-11 

2.67149256-11 

2.61466076-11 

2.55911546-11 

2.534826S t -U 

2 .45 1 7629k - 1 1 

2.19989676-11 
2 • 1491 9816 - 1 1 
2 .2996403k- 1 1 

2.20181696-11 
2. 15751956-11 
2.11227776-11 
2.06002766-11 
2.02476476-11 
1.98 24 6566-11 

1.94110046-11 
1.90066986-11 
1.06112016 li 
1.02246106-11 
1.78405 4 7L-11 
1 .74768216-1 1 
1.71 152526-11 
1.67616516-11 
1.64156446-11 
1.60776326-11 

"Trr7460576-ll 
1.54213256-11 
1.51060796-11 
1.47973646-11 
1 .44946056-11 


1.39087506-11 
1.36253406-11 
1 .13481096- 1 t 
1 . 10760824-11 


KINETIC 

TEMPERATURE 


M«fW« « 


1.50506406 03 
1.50432216 03 
1.50597516 03 
1 • 50602206 03 
1.50606546 01 
1. SQ610 296 03 
1.5061 3526 03 
1.50616236 03 
1.50610426 03 
1.50620106 03 


MOLECULAR 

TEMPERATURE 


2.55665006 03 
2.56005006 01 
2.56145006 03 
2 . S66SS006 03 
2.57025006 01 
2.471650 06 01 
2.57705006 01 
2.50045006 01 
2.50105006 01 
2.50725006 03 


SPEED OF 
SOUND 


kg nr* 


6.29705616-1) 
4. 149551 1 1 - l 3 
6.005771)6-1) 
5.86561)66-1) 
S. 72090146-1) 

5.465919)6-13 

5.1)9)0656-1) 

5.21505576-1) 

5.09540)16-1) 


COEFFICIENT 
OF VISCOSITY 


n««riOA-MC m-* 


7.06697016-05 I.' 136329k 03 

7. 37205676 - J5 1,014)0676 03 
7.07713946-05 1.01498036 0) 

7.08221856-05 1.01565296 03 

7.08729406-05 1.016)25)6 03 

23 U0169973t 33 

7.09741446-05 1.01766006 03 

7.10249926-05 1.018)1996 0) 

7.10756066-05 1.01901066 0) 

7.112610)6-05 1.01960006 0) 


1.50621266 03 2.59065006 03 4.97810506-1) 7.11767266-05 1.020)5066 0) 


1.506)6976 03 
1.50644516 0) 
1.50651066 03 
1.50658996 03 
1.50665936 03 
1.50672676 03 
1.50679196 0) 
1.50605526 03 

1.50691646 03 
l • 5069*566 03 
1.50703276 03 


1.50700706 03 
1.50714096 0) 
1.50719196 0) 
1.50724106 03 
1.50720796 0) 

1. 507)7506 0 3 

1 .50741666 03 
1.50745556 0) 
1.50749236 03 
1. 5075270 k Q3 
1.50755976 03 
1.50759046 03 
1.50761916 03 
1.50764576 03 
1 • 50 7670 3E 03 

-JLtSpywet 03 

1.50771)36 03 
1.50773186 0) 
1.50774026 0) 
1.50776266 03 
1.50 777 506 03 
1.507785)6 03 
1.50779)66 03 
1.5077Q99E 03 
1.50700416 0) 
1.50780636 03 


2.49505006 03 
2.49725006 0) 
2.49945006 03 
2.60165006 03 
2.60385006 03 
.60605006 0 
2.60025006 03 
2.61045006 03 

2.61264996 03 
2.61465006 0) 
2.MTOSOOF m 


2.61925006 03 
2.62145006 03 
2.6236500C 0) 
2.62505006 03 
2.62805006 03 


4.75621296-13 
4.64922646-1) 
4.54479156-1) 
4.44204456-1) 
«*. 14)12106-1) 


4.151)07)6-1) 

4.05869956-1) 

3.96020)66-1) 

3.80000406-13 

TaiftntAf. - i » 


3.70964006-13 

3.62745406-1) 

3.54720126-13 

3.46803136-1) 

3.39229006-13 


2.6)245006 03 3.24456216-13 


7.12420016-05 
7. 12747366-05 
7. I 307377E-05 
7. 1 34000)6-05 
7.1)726156-05 
7.140 52126-05 
7.14)77956-05 
7.14703616-05 

7.15029156-0$ 

7.15354546-05 

T lUTSTIC.nt 


7. 16004076-05 

7.16) 29026-05 
7. 16654616-05 
7. 16979206-05 

7.17) 03801-05 
7 .17628106-05 
7.17952)96-05 


1.02121676 03 
1.02164956 0) 
1.02208216 0) 
1.02251456 0) 
1.02294606 0) 

1.02301076 0) 
1.02424246 03 

1.02467396 0) 
1.02510526 03 


1.025967)6 03 
1.02639016 03 

I. 02602076 0) 
1.0272591k 0) 
1.02768946 03 

J. Q2ffll95fc P3 

1.028549)6 0) 


2.63465006 

2.63605006 

2.63905006 

2.64125006 

2.64345006 

2.64565006 

2.64705006 

2.65005006 

2.65225006 

2.65445006 


03 3. 1 7)27266- 1 1 

0) 3.10364486-13 

0) 3.0356)816-1) 

0) 2.904)3096-13 

03 2.84095356-1) 

03 2.77904396-13 

03 2.71856606-1) 

03 2.65948706-13 


7.18276406- 
7-1 0600436 - 
7.10924226- 
. 7j_19247 0T6- 
7.19571)96- 
7.19094756- 
7.20217976- 
7.20541066- 
7.20863996- 
7 ,211067 96- 


05 1.02097906 03 

05 1 .029406 5 E 03 

05 1.02963796 03 

0 5~ 1.03069606 03 

05 1.0)112486 J) 

05 1.0)155346 03 

05 1.03198196 03 

05 1.03241026 0) 

05 uoimsit ai 


2.65664996 03 
2.65685006 03 
2.66105006 03 
2.66)25006 03 

2.66765006 03 
2.66985006 0) 
2.67205006 03 
2.67425006 03 
2.67648006 03 


2.54530)46-13 
2.49029)86-1) 
2.6 3646966 - 1 3 
2.38380196-13 

2.20229276-1) 

2.23)23306-1) 

2.10529446-1) 

2.1)8449)6-1) 

2.09266976-13 


1.50780646 03 2.67065006 03 2 . 0479)266- 13 
1.50780456 03 2.68085006 03 2.00421016- 13 
1.50700066 03 2.68305006 03 1.96147946-1) 
1,50779466 0) 2.60525006 0) 1.91971706-13 
1.50770676 03 2.60745006 03 1.07090036-13 


1.50776466 0) 2.69105006 03 1.00001046-1) 
1.50778056 03 2.6940500k 0) 1.76109)76-1) 
1 .5077)456 03 2.6962800E 03 1.7246)866-13 
1.50771626 03 2.6904500k 03 1 . 6 802 1 4 ?t - l ) 


7. 21509446-05 
7.21031956-05 
7.22154)36-05 
7.22476566-05 
7.22790646- Q5 

7.2) 120596-08 

7.2) 442396-05 
7.23764076-05 
7.24005506-05 
7.24406976-05 

7-24 720216-05^ 

7.25049)16-05 

7.25370296-05 

7.2549U16-05 

7.26011796-05 


7. 26652756 -05 
7.26973026-05 
7.27293146-08 
7.2761)1 36-05 


1.0) 326626 03 

1.0) 369)96 03 
1.03412156 0) 
1.03454096 0) 
1*^3897616 Q3 
1.03540)16 0) 

1.0) 583006 0) 
1.03625676 0) 

1.0) 660)26 0) 
1. 0371095k 0) 

1.03753576 ©I 
1.03796166 0) 
1.03038746 03 
1 . 0380 1 3 1 t 03 
1.0392)856 0) 


1 • O4CO8096 0) 
1.0405139k 03 
1.04093866 0) 
1. 041)6326 03 


7,279) 3006- 05 1.O4170 77E 
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CAPE KENNEDY REFERENCE ATMOSPHERE TABLE IX 

VERSUS GEOMETRIC ALTITUDE (ANNUAL) , (Continued) 

i f I T- * I 



GEOMETRIC 

AlTITUOE 

PRESSURE 

RATIO 

DENSITY 

RATIO 

VISCOSITY 

RATIO 

MOLECULAR 

WEIGHT 

PRESSURE 

DIFFERENCE 



motor* 

unrtteee 

UlWtiOM 

unittm 

UMitlOM 

novtoM cm** 



580000, 

4.54403781* 1 2 

5.32049636-13 

3.36121 *7 6 

00 

1.70600006 

o r 

1.01>01476 

01 

582000. 

4 .44 35173fc-12 

5.19586676-13 

3.86399886 

oc 

1.70380006 

01 

1.01701476 

01 

584000. 

4.34538886-12 

5.07438456-1 3 

3.86677596 

00 

1 • 7o 160006 

01 

1.01701476 

01 

586000. 

4. 24960 68 1- 12 

4.95696286-13 

3.86955096 

00 

1.69940006 

01 

1.01701476 

01 

5B8000. 

4.1961172E-12 

4.84051976-13 

3.87232416 

00 

1.69720006 

01 

1.01701476 

01 

590000. 

4.Q64856QE-12 

4,72797596-13 

3.87509536 

00 

1.69500006 

91 

1.01 701476 

JU 

992000. 

3.975768)6-12 

4.61825386-13 

3.87786456 

00 

1.69280006 

01 

1.01701*76 

01 

594000. 

1.888797)6-. 2 

4. 51127646-13 

3.98063166 

00 

1.69060006 

01 

l. 0170x476 

01 

596000. 

3.80388931-12 

4.40697066-13 

3.98339726 

00 

1 .6684000*. 

01 

1.01701476 

01 

598000. 

3.72099221-12 

4.30526566-13 

3.88616076 

00 

1.66620006 

01 

1.01701476 

01 

600000. 

3.64005431-12 

4.20609136-13 

3.8819 J226 

00 

1.68400006 

01 

1.01701476 

01 

602000. 

3.56096886-12 

4.UW165E-H 

3.99070806 

QQ 

■ TO Mill'll 


1.01701476 

Jll 

604000. 

3.48371036-12 

4.01861016-13 

3.89249306 

00 

1.68132006 

01 

1.01701476 

01 

606000. 

3. 40823446-12 

3.92821536-13 

3.89427726 

00 

1.67998006 

01 

1.01701476 

01 

608000. 

3.33449786-12 

3.83997636-13 

3.89606076 

00 

1.67864006 

01 

1.01701476 

01 

610000. 

3.26245856-12 

3.75383956-13 

3.89784326 

00 

1.67730006 

01 

1.01701476 

01 

612000. 

3.19207366-12 

3*66975036-1’ 

3.69962516 

00 

1.67596006 

01 

1.01701476 

01 

614000. 

3.1233Q346-12 

3 *58765 7 76-13 

3.90140611 

QQ 

1.67462006 

JU- 

1.01701476 01 

616000. 

3.05611096-12 

3.50751456-13 

3.90316646 

00 

1.67328006 

01 

1.01701476 

01 

618000. 

2.99045516-12 

3.42926846-13 

3.90496576 

00 

1.67194006 

01 

1.01701476 

01 

620000. 

2.92630066-12 

3.35287441-13 

3.90674446 

00 

1.67060006 

01 

1.01701476 

01 

622000. 

2.86361056-12 

3.27828546-13 

3.90852226 

00 

1.64926006 

01 

1.01701476 

01 

624000. 

2.80234826-12 

3.20545486-13 

3.91029926 

og 

1.66791996 


1.01701476 01 

626000. 

2.74248166-12 

3.13434176-13 

3.91207556 

00 

1.66658006 

01 

1.01701476 

01 

628000. 

2.68397586-12 

3.06490206-13 

3.91385096 

00 

1.66524006 

01 

1.01701476 

01 

630000. 

2.62679826-12 

2.99709426-13 

3.91562566 

00 

1.66390006 

01 

1.01701476 

01 

632000. 

2.57091726-12 

2.93087816-13 

3.91739941 

00 

1.66256006 

01 

1.01 70147t 

01 

634000. 

2.51530126-12 

2 .86621 ?6E- I 3 

3.91917256 

00 

1.66122006 

01 

1.01701476 

01 

636000. 

2.46292056-12 

2.80306366-13 

3.92095486 

00 

1.65988006 

JU 

1.Q17Q1476 

£1 

638000. 

2.410744B6-I2 

2 • 74138916- ) 3 

3. <*2271636 

00 

1.65854006 

01 

1. J1701476 

01 

640000. 

2.35974636-12 

2.68115526-13 

3.92448706 

00 

I .65720006 

01 

1.01701476 

01 

642000. 

2.30989616-12 

2.62232556-13 

3.92625706 

00 

1.65586006 

01 

1.01701476 

01 

644000. 

2.26116696-12 

2 .55486542- 1 3 

3.92802616 

00 

1.65452006 

01 

1.01701 47t 

01 

^YYTuiTiF^piS 

MWIIIIIIIIIII 

raiizHisti 



■nun mu 

JLL 


Q1 

648000. 

2.16696666-12 

2.45392166-13 

3.93156206 

00 

1.651B40PE 

01 

1.01 701*76 

01 

690000. 

2.12144386-12 

2* 40037296-13 

3.93332886 

00 

1.65050006 

01 

1.01701476 

01 

452000. 

2.07693926-12 

2.348064)6-13 

3.93509486 

00 

l • 649*6006 

01 

1.01701476 

01 

654000, 

2.03542946-12 

2.29696626-13 

3. * 3686016 

00 

1.64782006 

01 

1.01701476 

01 

656000. 

1.99089036-12 

2 .24704866 - 1 3 

3.93862456 

00 

1.64648006 

01 

1.01 701 47E 

01 

658000. 

1.94929886-12 

2 . 19828226- 1 3 

3.94038826 

gg 

1 • 64514006 

ja. 

1 • 01 701476 

-01 

660000. 

1.90863356-12 

2.150640)6-13 

3.94215116 

00 

1 .64 360006 

01 

1.01701476 

01 

662000. 

1.8668 7 146' 12 

2.10409416-13 

3.94391326 

00 

1.64246006 

01 

1.01701476 

01 

664000. 

1.82999136-12 

2.05861716-13 

3.94567466 

00 

1.64112006 

01 

1. 01701476 

01 

666000. 

1.79197396-12 

2.01418486-13 

3.94743526 

00 

1.63976006 

01 

1.01701476 

Ql 

668000. 

1,75479736-12 

1 .970 77036-13 

3.94919496 

m 

1.63644006 01 

1.01701476 Q1 

670000. 

1.71844326-12 

1.92835036-1 3 

3.95095406 

00 

1.63710006 

01 

1.01701476 

01 

672000. 

1.68289136-12 

1.88689956-13 

3.95271236 

00 

1.63576006 

01 

1.01 701476 

01 

474000. 

i. 64812276-12 

1.84639476-13 

3.95446986 

00 

1.63442006 

01 

1.01701476 

01 

676000. 

1.61412066-12 

1 .80681446-13 

3.95622656 

00 

1.63308006 

01 

1.01701476 

01 

678000. 

1.53086526-12 

1.76813446-13 

3.95798256 

00 

1. 63174006 

01 

1.01701476 

Cl 


480000. 

1.54834116-12 

1.73033526-13 

3.95973776 

00 

1.63040006 

01 

1.01701476 

01 

482000. 

1.51652926 12 

1.69)39336-13 

3.96149216 

00 

1.6290600k 

01 

1.01 70i 47t 

01 

684000. 

1.48541406-12 

l .65728936-13 

3.96324581 

00 

1.62772006 

01 

1.01731476 

01 

683000. 

1.45498036-12 

l .62200426-1 3 

3.96*99876 

00 

1.626)8006 

01 

1 . C 1 701476 

01 

686000. 

1 .4252l09t-l2 

1.58751686-13 

3.966 75086 

00 

1.625040C6 

01 

1.01701476 

Ok 

690000. 

1.39609126-12 

1.55380896-13 

3.96850226 

00 1.62370006 01 

1.01701476 Ql 

492000. 

1.36760566-12 

l .520861)6-13 

3.97025296 

00 

1.62236006 

01 

1.01701471 

01 

694000. 

1 • 3397 39St~l2 

1.48865586-1) 

3.9720027t 

00 

1.62102006 

Oi 

1.01701476 

01 

696000, 

1.31247946-12 

i. 45717576-1) 

3.97375186 

00 

1.61968006 

01 

l-Ol 701476 

Ok 

696000. 

1.28581056-12 

1.42640286-13 

3.97550026 

00 

1.61834006 

01 

1. 01 701*76 

01 


Jll 
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